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BLACK MOUNTAIN SEWER CORPORATION 
TEST YEAR ENDED DECEMBER 31,2004 
UPDATED WATER COMPANY CAPM COST OF EQUITY CAPITAL 

BASED ON AN ARITHMETIC MEAN: 

DOCKET NO. SW-02361A-05-0657 

(A) 
LINE STOCK 
- NO. SYMBOL k = rf + [  R x ( r,,, - rf ) I  = 

1 AWR k = 4.81% + [ 0.70 x ( 12.30% - 4.81% ) ] = 

2 CWT k = 4.81% + [ 0.75 x ( 12.30% - 4.81% ) ] = 

3 swwc k = 4.81% + [ 0.70 x ( 12.30% - 4.81% ) ] = 

4 WTR k = 4.81% + [ 0.80 x ( 12.30% - 4.81% ) ] = 

5 UPDATED AVERAGE 0.74 

6 AVERAGE FILED IN RUCO WITNESS RIGSBY'S DIRECT TESTIMOY 

7 DIFFERENCE (LINE 5 - LINE 6) 

BASED ON A GEOMETRIC MEAN: 

LINE 
- NO. 

8 

9 

10 

11 

12 

13 

14 

NOTES 

(A) 
STOCK 

- rf ) I  = SYMBOL k = rf + [  R x ( rm 

AWR k = 4.81% + [ 0.70 x ( 10.40% - 4.81% ) ] = 

CWT k = 4.81% + [ 0.75 x ( 10.40% - 4.81% ) ] = 

swwc k = 4.81% + [ 0.70 X ( 10.40% - 4.81% ) ] = 

WTR k = 4.81% + [ 0.80 x ( 10.40% - 4.81% ) ] = 

UPDATEDAVERAGE 0.74 

AVERAGE FILED IN RUCO WITNESS RIGSBY'S DIRECT TESTIMOY 

DIFFERENCE (LINE 12 - LINE 13) 

REFERENCES: 
COLUMN (A): SHARPE LITNER CAPITAL ASSET PRICING MODEL ("CAPM") FORMULA 

k = r f + [ R ( r m - r f ) ]  

WHERE: k = THE EXPECTED RETURN ON A GIVEN SECURITY 
rf = RATE OF RETURN ON A RISK FREE ASSET PROXY (a) 
R = THE BETA COEFFICIENT OF A GIVEN SECURITY 
r, = PROXY FOR THE MARKET RATE OF RETURN (b) 

COLUMN (B): EXPECTED RATE OF RETURN USING THE CAPM FORMULA 

(B) 
EXPECTED 

RETURN 

10.05% 

10.43% 

10.05% 

10.80% 

10.39% 

-0.059% 

(B) 
EXPECTED 

RETURN 

8.72% 

9.00% 

8.72% 

9.28% 

(a) THE YIELD ON A 91-DAY T-BILL RATE THAT APPEARED IN VALUE LINE INVESTMENT SURVEY'S 
"SELECTION & OPINIONS" PUBLICATION ON 06/02/2006 USED AS A RISK FREE RATE 
OF RETURN. 

(b) THE BETAS APPEARED IN VALUE LINE INVESTMENT SURVEY'S APRIL 28,2006 WATER INDUSTRY UPDATE 

8.89% 

0.039% 

(c) THE MARKET RATE PROXY USED WAS THE ARITHMETIC MEAN FOR S&P 500 RETURNS 
OVER THE 1926 - 2005 PERIOD. THE DATA WAS OBTAINED FROM IBBOTSON ASSOCIATES' 
STOCKS, BONDS, BILLS AND INFLATION: 2005 YEARBOOK. 
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STATE OF AREONA ) 
) ss. 

C O W Y  CIF MARICOPA ) 

Z, Stan Francom, being h$ duly sworn upon his oath, deposes and says: 

1. T. am the Public Works Superintendent for the Town o f  Carefree (the 

“Town”). I have held the Public Works Superintendent position with the Town since 

February of2005. 

2. 

since hne of 1999. 

3, 

1 have also been employed as General Manager of Carefiee Water Company 

Before working for the Carefive Water Company I was employed by 

Westem Environmental Technologies, Inc., for five years as a Grade Four Certified 

Operator and Administrative Manager. which operated the sewer facilities serving the 

Town. The sewer facilities described in this paragraph a~ now owned and operated by 

Black Mountain Sewer Company (“Black Mountain Sewer”). 

4. My work experiences with the Town, the Carefree Water Company and 

Western Environmental Technologies, Inc., have given me a thorough understanding ofthe 

wastewater collection and treatment operations of  the system now operated by Black 

Mountain Sewer, its facilities, and the odor problems that have been reported by the 

residents of the Carefree Inn Estates and Boulders Development subdivisions. In addition, I 

have reviewed and am familiar with the teports regarding the cause ofthe odors encountered 

by residents of the Caref?ee Inn Estates and Boulders Development subdivisions prepared 

by carter Burgess, commissioned by the Town and attached hereto as Exhibit A (the “Carter 

Burgess Report”), and Lamb Technical Services, Inc., (“LTS”), commissioned by Black 
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Mountain Sewer and attached hereto as Exhibit B (the “LTS Report”). I agree with the 

recommendations of both the Carter Burgess and LTS Reports. 

5.  Ibdieve that the odor problems encountered by residenu o f  the Car& Inn 

Estates and Boulders Devetopment subdivisions are caused by a combination of many 

f8ctors, three of which occur as sewer is transported through the Black Mountain Sewer 

collection and pressure pumping systems. 

6. First, Black Mountain Sewer’s long retention times for sewage d10w 

odomusgams to build up inside the system. The Carter Burgess Report observed that “[tlhe 

length and design of the lj3lack Mountain Sewer] collection system make it particularly 

susceptible to these anaerobic conditions” that produce hydrogen sulfide and other odor 

producing compounds Exhibit A at 4-6. Even LTS recognized that “thesewage is quite 

septic due to the retention time in the force mains and the high wastewater temperatures ” 

Exhibit B at 2. I believe that both the Carter Burgess and LTS reports are carred. h these 

assertions. Retention time is o f h  greater than two hours, Exhibit A at 6, and during that 

time significant. amounts of hydrogen sulfide and other odor producing compounds build up 

in the Black Mountain Sewer system. 

7, Second, after the sewage has been retained fbr more than two hours and the 

odor causing compounds have accumulated, Black Mountain Sewer transports the sewage 

through its pumping system using two six inch pressure flow pipes and then gravity flow 

pipes to a manhole located at Quartz Valley and Boulder Drive before entering the 

wastewater treatment facility. AS the Fxnped, septic sewage enters the gravity collections 

system manhole, at approximately 200 gallons per ndrrrtE, turbulence results and noxious 

odors att released, Because of the large quantity of sewage, the gravity flavsystem 

2 
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surcharges the gravity collection system causing a piston like affect the gravity flow 

piping as the full pipe of sewage pushes the odorous air down the gravity collection system 

in front of the full pipe of sewage. Black Mountain Sewer has sealed all the manholes 

which precludes pressurized odors h m  escaping from the manholes. However the 

pressurized, odornus air escapes any place it oan which makes every individual residential 

sw3xonnection which vent to the atmosphere, an escape route for the odors. 

8. Third, at thejunction manhole looated at Quartz Valley and Boulder Drive 

the flows horn the west part of the Boulders subdivision meets the flows described above 

and once again turbulace and the release of noxious odors fule released from the sewage 

f b  stream. 

9. Black Mountain Sewer has attempted to lessen the odor problems m the 

Boulders Development by adding certain chemicals to the sewage. Nevertheless, the 

retention time coupled with the hydraulic push still described herein in 7 7 cause noxious 

odors to escape the Black Momtah Sewer system t b u g h  any possible &t, including vent 

stacks on residential housing. Moreover, if the effects of the chemicals diminish bdow a 

certain level during the retention and transit period, increased sewer odors will occur. The 

Town still regularly receives complaints from the residents o f  the Boulders Development 

and from residents mud the CareFree Inn Lift Station. 

10. Black Mountain claims that the sewer odors in the Boulders Development is 

now within legal paraxneters with respect to hydrogen sulfide. Although, I do not have 

independent evidence to verify Black Mountain Sewer's assertion, there ramins an odor 

problem at the C E  Lift Station and in the Bad&rs Development 

3 
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1 1, The Town offered to provide and install a negative air flow filtering system 

(i.6- a blower or fan) that would be attached to a manhole near the Quartz Valley and 

Boulder Drive manhole in an attempt to test a proposed solution to the odor problem as 

recommended by both the Carter Burgess and LTS. This air flow mechanism would Q B ~ ~ E  

a negative pressure in the sewer system thereby, hopefiilly, keeping sewer odors from 

escaping from residential vent stacks. n e  LTS Report made this suggestion; “a fan 

genemting negative pressures wilt still most likely be needed at the Qua& and Boulder 

Drive Location to prevent odors from forced out the local vent blfBcks.” See Exhibit B at 5. 

12. Black Mountain Sewer rejected the Town’s offer. 

T declare under penalty of perjury that the foregoing is true and correct 

SUBSCRlBED AND SWORN to before m e  
this 4 4 day of P% IC& ,2006. 

My Commission Expires: 

4 
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O d o r  Con t ro l  Rev iew and R e c o m m e n d a t i o n s  
T o w n  of Carefree 

The Town of Carefree has held discussions with Black Mountain Sewer Company 
(BMSC) regarding sewer odors in their community. In response to numerous resident 
complaints, BMSC contracted LTS, Inc. to provide an odor study of their collection and 
treatment system. The LTS study focused on levels of hydrogen sulfide at known 
problem spots within the BMSC system. Based on the study, BMSC submitted an 
action plan to the Town of Carefree for approval. The report briefly addresses methods 
of controlling odors, but does not recommend permanent solutions to stop the creation of 
odors at the source. 

The Town of Carefree is concerned that the LTS recommendations and subsequent 
BMSC action plan do not represent a definite solution to the Town’s odor problem. This 
study is meant to supplement the LTS report by providing a comprehensive analysis of 
the available means for preventing, treating and controlling sewer odors in the BMSC 
system. The main areas of concern, shown in Figure 1, include: 

The Commercial Lift Station and surrounding area; 
The Carefree Inn Estates (CIE) Lift Station and surrounding area; 
The Discharge Manhole near the Intersection of Boulder Drive and Ironwood 
Road; and 
The BMSC Water Reclamation Facility (WRF) in the Boulders Community. 

The Commercial lift station receives sewaae from downtown area residences and 
1 

businesses. The sewage flows through a septic tank 
and two manholes upstream of the lift station, 
causing an increased retention time in the system. 
The sewage is then pumped through two force mains 
(one 4-inch and one 6-inch) to the CIE lift station. 
The design flow rate of this pump station is 200 
gallons per minute (gpm) as shown on the map 
provided by BMSC. As noted in the LTS study and 
shown in the photograph to the right, numerous Additional Odor Sources at 

Commercial Lift Station additional odor sources surround the lift station, 
including a grease trap and dumpster. 

As with the Commercial lift station, the wet well at CIE is preceded by a 1000-gallon 
septic tank and an 8-ft diameter x 1 2 4  deep manhole directly upstream. In addition to 
receiving flow from the dual force mains, the CIE lift station collects sewage from the 
Carefree Inn Estates and the Carefree Airport. The combined sewage is then pumped 
through dual 6-inch force mains to a manhole near the intersection of Ironwood Road 
and Boulder Drive in the Boulders Community. Flow exiting this manhole travels by 
gravity to the BMSC WRF located off Boulder Drive, west of Staghorn Lane. The 
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T o w n  of Caref ree  

design flow rate of the CIE lift station is 250 gpm with one force main open, and 440 gpm 
with two as shown on the map provided by BMSC. Currently, both force mains are 
operational. 

Figure 1: Location Map 

Scale: 1” = 1000’ 



O d o r  Cont ro l  R e v i e w  and Recommendations 
T o w n  of C a r e f r e e  

I I .  Sewer Odors: Types and Causes 

All wastewater collection, conveyance and treatment facilities have the potential to emit 
bothersome odors. The anaerobic conditions associated with collection systems and 
primary treatment makes these portions of the system particularly problematic. Sulfate- 
reducing bacteria thrive in anaerobic environments, where no dissolved oxygen is 
available for respiration. These bacteria use the sulfate ion, which is naturally abundant 
in most waters, as an oxygen source for respiration. The byproduct of this activity, 
highly corrosive hydrogen sulfide gas (H2S), has a strong rotten-egg odor. The gas is 
released to the atmosphere in areas such as wet wells, manholes and headworks 
facilities. 

In collection systems, most sulfide generation occurs in the slime layer on the pipe wall 
or in sludge deposits on the pipe invert. The contribution of sulfide from the bulk liquid is 
relatively small. If the wastewater contains dissolved oxygen (DO), an aerobic slime 
layer exists closest to the bulk wastewater. Therefore, even if sulfide is generated in the 
anaerobic layer closer to the pipe wall, it is biologically oxidized as it passes through the 
aerobic layer. However, if this aerobic layer does not exist, as in the case where 
wastewater contains little or no DO, sulfide can diffuse into the bulk wastewater. 

Odor is measurable using objective, scientific methods. Four objective parameters of 
perceived odor include concentration, intensity, persistence and character descriptors. 
Additional measurable but subjective parameters of odor perception include hedonic 
tone (pleasantness vs. unpleasantness), annoyance and strength. These parameters 
are subjective because they are reported by individuals who must rely on their 
interpretation of word scales and their personal feelings, beliefs, memories, experiences 
and prejudices. Guidelines and legal definitions of subjective odor parameter scales can 
often assist individuals in reporting observed odor; however, the nature of these 
parameters remains subjective. The values presented in Figure 3 are commonly used to 
describe levels of human exposure to H2S. 

Page 3 
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Odor Con t ro l  R e v i e w  and Recommendat ions 
Town of Care f ree  

Figure 3: Hydrogen Sulfide Concentration Scale 
T3 c m 

-. 
As shown in Figure 3, the LTS study cited the H2S nuisance level as 0.04 ppm; however, 
the recognition level is an order of magnitude lower. Due to the subjective nature of 
individual response to odor stimuli, it is difficult to determine what level of prevention and 
control will be sufficient to satisfy the community. It is possible that an emission that 
meets county standards could result in an odor complaint. The goal of the Town of 
Carefree is not to reach a predetermined H2S level, but to maintain a sewer system that 
results in no resident complaints. Therefore, this study will present odor control 
measures in order of cost and ease of implementation, under the premise that if BMSC 
succeeds in eliminating further complaints after instituting one or more of the 
recommended measures, more costly methods may not be required. 

In addition to H2S, several other odor-producing compounds exist in typical wastewater. 
These include organic sulfides; mercaptans; nitrogen compounds including ammonia 
and amines; acids such as acetic and butyric; and acetaldehyde. Not all odor control 
technologies are efficient at removing the full array of odor-producing compounds. This 
study will focus primarily on odor control technologies for H2S removal, since this was 
determined to be the main problem in the LTS study. Where available, information 
regarding removal efficiencies of other compounds will be cited for specific odor control 
tech nolog ies. 

Retention Time 
H2S production requires an anaerobic environment, typically resulting from long retention 
times in the collection system. The length and design of the BMSC collection system 
make it particularly susceptible to these anaerobic conditions. Identified main 
contributors to the creation of H2S in the BMSC system are: 

The existence of upstream septic tanks at the two largest lift stations; 
The existence of one or more manholes upstream of these lift stations; 

Page 4 
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The long pump cycle times; and 
The dual force mains leaving both pump stations. 

Septic tanks are anaerobic digesters by design. As shown in Figure 2, in a typical 
domestic application, the tank would accept raw sewage from the house; over time the 
sludge settles out and the scum floats to the top, leaving a clarified effluent. The sludge 
and scum are retained for further treatment. The issue that arises from the presence of 
a septic tank in the collection system is that it yields anaerobic sewage. Furthermore, it 
is likely that the septic tanks upstream of the pump stations are full of sludge, so that 
anaerobic sludge is flowing into the pump station, rather than clarified liquid. 

Figure 2: Typical Septic Tank Installation 

From Septic information Website (http://www.inspect-ny.com/septbook.htm) 

In addition to the retention time provided by a septic tank, the Commercial lift station 
combines the wet well and two upstream manholes, resulting in increased retention time 
between pump cycles. A manhole is also located upstream of the CIE lift station. The 
long residence time created by the additional manholes and septic tanks results in an 
anaerobic environment and sewage high in H2S concentration. The manholes also 
provide additional areas for the hydrogen sulfide gas that is generated to escape to the 
atmosphere. 

Lift station pumps are designed based on peak flow, wet well capacity and allowable 
pump cycle time. The pump cycle time is the time between pump starts, or the time it 
takes the wet well to fill plus the time it takes the pump to empty it. Typical pump cycle 
times are 4 to 6 minutes, or 10 to 15 cycles per hour. Longer pump cycle times are 
desirable because they result in longer pump life and lower electrical costs. However, in 
wastewater applications, it is ideal to use the shortest pump cycle time recommended by 
the pump manufacturer to cut down on the wet well residence time and the potential for 
anaerobic conditions. While observing the CIE lift station, a pump run time of 3 minutes, 
40 seconds was noted. Based on a design pumping rate of 440 gpm, over 1600 gallons 
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of sewage must accumulate in the wet well and upstream manhole between pump 
cycles. During periods of low flow, this provides more than sufficient time for the sewage 
to turn septic. 

All force mains in a sewer collection system should be designed to provide velocities 
between 2 and 5 feet per second (fpps). Velocities below 2 fpps allow solids in the 
pumped fluid to settle out. Based on the design pumping rates at the Commercial and 
CIE lift stations, the velocity from Commercial to CIE is 1.1 to 2.5 fpps, and from CIE to 
the effluent manhole is 2.5 fps. As shown in Figure 1, each of the force mains from the 
Commercial to the CIE lift station is approximately 3,500 feet long. From CIE to the 
effluent manhole, the force mains are approximately 6,000 feet long. Based on capacity 
of the force mains’, the Commercial lift station must pump 7,420 gallons before the lines 
discharge into the CIE station. The pumps must cycle over 10 times’ for the flow to 
reach the CIE station, therefore, the retention time in the force main is well over two 
~ D U C S . ~  At least 17,640 gallons (or 11 pump cycles) must be pumped from the CIE lift 
station prior to exiting the force mains; resulting in a mean residence time in excess of 
two hours.’ 

As verified by the LTS study, the long residence times observed in the BMSC collection 
system, which are exacerbated by the four items discussed above, result in 
exceptionally high HiS levels. At the Commercial lift station, H2S levels reach 102 parts 
per million (ppm); the CIE. lift station reaches 101 ppm H2S with no chemical addition at 
the Commercial lift station, or 24 ppm with the addition of Thioguard. Hydrogen Sulfide 
levels at the force main discharge location were found to be 700 ppm. 

Reducing retention time in a collection system is not always feasible; therefore several 
odor control technologies exist. 

111. Primary Types of Odor Control Technologies 

The many technologies available to control odors from wastewater collection and 
treatment systems can be divided into two categories: vapor-phase and liquid-phase. 
Vapor-phase technologies are used to control odors in air or gas, and are typically used 
in point source applications including wastewater treatment plants and pump stations. 
Liquid-phase technologies are used to control odors in. wastewater and typically are 
used in collection systems where controlling odors and corrosion over a widespread 
area is necessary and multiple-point odor control may be required. 

’ A 4-in force main has a capacity Of 0.65 gallons per linearfi; a 6-in main has a capacity Of 1.47 gallons per linear ft. 

%surnes pump cycle time of 11 minutes 
Assumes a pump run time equal to CIE Lift Station (3.67 minutes) 
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Town of Carefree 

A. Liquid Phase Odor Control Technologies 

Liquid-phase odor control technologies include pH adjustment, air and oxygen injection, 
chemical oxidation, nitrate additions, iron salts and biological controls. A discussion of 
each of the methods follows, including maintenance and performance issues. 

1. pH Adjustment 

The pH of wastewater has an important role in determining the amount of H2S gas 
available for release to the atmosphere. At pH 6.0, over 90% of dissolved sulfide is 
present as dissolved gas; at pH 8.0, less than 10% is available as gas. Therefore, a 
decrease of one pH unit can significantly increase the release of H2S gas, causing odor 
and corrosion problems. There are two approaches to controlling pH in sewer collection 
systems. One approach involves continuous pH adjustment to hold H2S in solution; the 
second involves using intermittent slug doses of caustic to inactivate the slime layer and 
minimize sulfide generation. 

Several base chemicals can be used to provide continuous pH adjustment, including 
calcium hydroxide or lime (Ca(OH)2), magnesium hydroxide (_Mg(OH),), and sodium 
hydroxide or caustic (NaOH). Studies have shown that the less soluble characteristics 
d magnesium hydroxide result in a timed-release effect that is particularly valuable in 
collection system applications. BMSC k currently applying magnesium hydroxide 
(Thioguard) at the Commercial Lift Station. The 
product is effective as long as the increased pH in 
the wastewater is maintained. As additional flows 
are encountered, including the CIE lift station where 
gravity mains from the airport and Carefree Inn 
Estates also feed the wet well, the pH is reduced, 
thereby decreasing the effectiveness of the chemical 
addition. I Chemical Addition E. ui m p t  at 

the Commercial Li% gation 

Periodic slug dosing with caustic can effectively remove all sulfide forms. It is not added 
to shift the equilibrium, but to kill the biological slime layer that reduces sulfate to sulfide. 
Exposure to high pH levels will destroy the slime layer and cause it to slough. The slime 
layer will immediately begin to reform, but it may take days or weeks to reach full sulfide 
production again. The time required for slime layer regeneration after slug dosing is a 
function of pH, temperature and time of contact. 

Lime and sodium hydroxide are the typical chemicals of choice for slug dosing due to 
their quick solution time, which maximizes contact time. Caustic slugging can adversely 
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affect pH-sensitive treatment processes and effluent discharge limits, necessitating 
equalization basins to receive the caustic slug for slow release to the treatment facility. 
Because of this added maintenance requirement, caustic slugging is not used as often 
as continuous dosing, and is not recommended for the BMSC system. 

2. Air and Oxygen Injection 

Most odor production in wastewater can be prevented if a minimum DO concentration c f  
0.5 to 1.0 mgl i  is maintained. As previously discussed, because it is difficult to maintain 
oxygen concentrations naturally, supplemental sources of oxygen may be used. 
Wastewater oxygen levels may be increased through the addition of air, oxygen or 
chemicals containing bound akygen, such as nitrate (NO3) or hydrogen peroxide (H202) 
(see Chemical Oxidation and Nitrate Addition, below). 

Air is a readily available source of oxygen that has been used to successfully control 
odors in gravity sewers and force mains. Air will not completely dissolve in water at 
normal pressures, resulting in the release d some residual gases. If odorous 
compounds are present in the wastewater at the point of air injection, odors will diffuse 
into undissolved air and escape to the atmosphere, sometimes causing increased odor. 
Depending on the method of air injection, turbulence can also release odors, thereby 
worsening the problem. Due to this potential to intensify odor production, the addition of 
air for odor control is not recommended for use in the BMSC system. 

The addition d pure oxygen to improve DO levels and reduce odors has been in use for 
over 20 years. Oxygen has a major advantage over air when added to wastewater 
because it is five times more soluble in water, resulting in a smaller volume of gas 
required to achieve equal oxygen transfer. Reductions in biochemical oxygen demand 
(a measure of oxygen being consumed by microorganisms breaking down organic 
matter) have also been reported following installation of oxygen injection equipment. 
Oxygen can either be generated on-site for requirements greater than 2,000 pounds per 
day (Ib/d) or purchased commercially and delivered by truck for lesser quantities. 

3. Chemical Oxidation 

Chemical oxidants attack and destroy odor-causing compounds through chemical 
reactions. Although some of the chemicals in this category contain oxygen as part of 
their molecular structure, their primary action is to chemically react with the odorous 
compound in the dissolved form rather than release oxygen for use by bacteria. 
Chlorine, hypochlorite and hydrogen peroxide are examples of chemical oxidants. 
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Chlorine is relatively inexpensive and powerful, and the necessary equipment to 
administer it is widely available. It is obtainable as pure gas, hypochlorite solution, or 
hypochlorite granules or tablets. Chlorine gas is commonly used at wastewater 
treatment facilities for disinfection, but storage and handling requirements make it less 
desirable for collection system odor control. Hypochlorite solutions are much safer to 
use for collection system applications and the equipment is relatively simple to operate 
and maintain. Negative aspects of chlorine addition include its indiscriminate oxidation 
of any reduced compound in wastewater, necessitating overfeeding to ensure complete 
sulfide oxidation (typically 5 to 15 parts chlorine to each part sulfide). Depending on 
point of application and dosage, chlorine can kill organisms beneficial to wastewater 
treatment processes, resulting in process upset. Also, the reaction between chlorine and 
wastewater can produce potentially toxic and carcinogenic, compounds, which may 
impart their own objectionable odors. 

Hydrogen peroxide is commonly used to oxidize H2S to sulfur or sulfate depending on 
the pH of the wastewater. Most wastewater applications theoretically require 1 part 
peroxide per part hydrogen sulfide; however, like other oxidants, peroxide reacts with 
other organics in the wastewater, so higher dosages (typically 2 to 4 parts peroxide to 1 
part sulfide) are required. Peroxide is fast-acting, making it suitable for injection 
immediately upstream of problem locations. However, it is also quickly consumed, 
requiring multiple injection sites for treatment in Collection systems. The maintenance 
and repair of H202 systems require special training; therefore, feed systems are often 
contract-operated by suppliers. 

4. Nitrate Addition 

Nitrate addition controls sulfide through two reaction mechanisms: prevention and 
removal. Nitrate is added to fresh wastewater as a substitute source of oxygen, 
preventing the reduction of sulfate to sulfide. Anaerobic bacteria responsible for odor 
and sulfide generation use dissolved oxygen, nitrate and sulfate as oxygen sources, in 
that order of preference. Dissolved Oxygen and nitrate, available in minimal quantities in 
typical wastewater, are quickly depleted, allowing bacteria to consuming oxygen from 
sulfate and causing odor and,corrosion problems. When nitrate is added to wastewater, 
the bacteria consume it instead of sulfate, resulting in the production of nitrogen gas 
rather than sulfide. 

Nitrate can also be added to wastewater to remove dissolved HaSby a biochemical 
process, which converts the sulfide to sulfate. The nitrate supplies oxygen to bacteria 
present in wastewater to metabolize H2S. The removal reaction is a biochemical 
process, and as such, may require a reaction time of one to two hours for optimum 



I 
0 d o r  C o n t r o I Review a n d Recomm end at  i ons  

Town of  Carefree 
performance. ' However, the removal mechanism requires one-third the amount of nitrate 
as the prevention mechanism. Due to its long reaction time, nitrate addition for sulfide 
removal may be ideally suited for BMSC collection system application. 

Nitrate is typically available as an aqueous solution of calcium nitrate containing varying 
concentrations of nitrate-oxygen. Nitrate is one of the safest sulfide control chemicals to 
handle, with most nitrate salt solutions considered to be nonhazardous substances. 
Nitrate can be injected into force main discharges or directly to pump station wet wells. 

5. Iron Salts 

Iron salts combine with dissolved sulfide to form relatively insoluble precipitates. The 
precipitates are black or reddish-brown floc particles that do not deposit in the collection 
system, but readily settle with other solids at the treatment plant. Four types of iron salt 
solutions are commercially available: ferrous sulfate, ferrous chloride, ferric sulfate and 
ferric chloride. The addition of sulfate-based salts is typically not a concern in 
wastewater systems because sulfate is present in excess and sulfide generation is not 
increased significantly. The amount of ferric (Fe"') salts required for reaction with 
sulfide is typically slightly less than the amount of ferrous (Fe") salts required to 
precipitate an equal amount. 

Iron salts are fast-acting and may be injected just upstream of a treatment plant to 
remove sulfide before the headworks facility, or added upstream in the collection system 
to realize greater odor and corrosion control. Unlike oxidants, iron salts do not react with 
organic materials in the wastewater; therefore, they can be overdosed at one upstream 
location to treat long stretches in a collection system. Regardless of the amount added, 
iron precipitates will remain suspended in the collection system, and will not form 
deposits. The iron precipitate adds to the overall solids production at the treatment 
facility, with the volume dependent on the amount of sulfide treated. The increase in 
solids generation typically does not exceed 5% of the plant's overall solids production. 

Ferrous sulfides have been shown to only allow control of H2S to 0.05 to 1 mglL. In 
most cases, this level of treatment is satisfactory to prevent odors' and corrosion; 
however, in areas of turbulence, H2S release may still be a problem. Furthermore, in 
areas of pH depression, such as anaerobic waste streams in which the pH drops below 
6.5, ferrous sulfide partially dissociates and may release sulfide to the wastewater. 
Since areas of turbulence (such as drop manholes and force main discharges, and 
dilution of high-pH flows from the Commercial lift station with low-pH anaerobic flows) 
are believed to be occurring at the CIE lift station, the addition of iron salts is not 
recommended without further testing to verify satisfactory pH values. 

Page 10 
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6. Biological Controls 

Numerous biological controls on the market are purported to control sulfide and odor in 
collection systems. One available product alters the metabolism of the existing bacteria 
in the slime layer, so they no longer reduce sulfate. The product is only effective as a 
preventive measure, and has therefore been applied in conjunction with nitrates to 
perform removal. Other products composed of specially developed bacteria that are 
intended to replace the existing bacterial slime layer have not been shown to provide 
effective treatment in full-scale applications. Due to the experimental nature of biological 
controls, they are not recommended for use in the BMSC system, without full-scale 
testing prior to implementation. 

B. Vapor-Phase Odor Control Technologies 

Liquid-phase treatment can significantly reduce sulfide formation and release in 
collection systems; however, in highly turbulent locations, even trace amounts of sulfide 
can yield H2S concentrations high enough to cause odor and corrosion issues, 
Treatment unit6 include packed tower scrubbers, activated carbon units, biofilters and 
ionization. Considerations for residential areas include noise reduction for fans and 
pumps and shorter stacks to maintain visual aesthetics. 

1.  Packed Tower Scrubber 

Packed tower scrubbers have been used for numerous applications and have 
demonstrated good performance. They offer high-efficiency removal in a compact 
footprint, and several manufacturers provide low-profile systems ideal for residential 
applications. Disadvantages for wet scrubbers include the use of chemicals and potable 
water, which require additional space and maintenance considerations such as chemical 
storage tanks, pumps and drive space for delivery trucks. Due to the increased 
maintenance requirements associated with this type of vapor-phase treatment, packed 
tower scrubbers will be considered mainly for use at the BMSC WRF. 

2. Activated Carbon Units 

Activated carbon units are well-suited for many treatment and collection system 
applications. Although larger than wet scrubbers, they do not require chemicals, 
resulting in a similar overall footprint. Because no chemicals are involved, fewer security 
concerns arise from outdoor installation of carbon units. Carbon inserts are available for 
manholes, but are only suitable for low strength odors due to the small amount of 
carbon. A major maintenance concern associated with carbon units is the rapid media 
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depletion that results at high H2S levels. An available water washable media is projected 
to last over two years at H2S levels of 10 ppm; however, regeneration is required every 
six months. The vendor has developed a replaceable canister system that allows for 
sequential washing, while the remaining units are still in service. The low pH discharge 
of the canister unit is a concern for collection system applications, requiring 
neutralization to avoid damage to pipelines during low flow periods. A low cost 
neutralization system has been developed to address this concern. 

3. Biofilters 

Traditional biofilters require considerably lower velocities than wet scrubbers and carbon 
units, and therefore occupy a larger footprint. Where adequate space is available, 
biofilters offer simple operation with no chemical addition, low operation costs and no 

hazardous materials to dispose. However, 
biofilters carry an intrinsic earthy odor, 
which may be detected by nearby residents. 
Several vendors have developed enclosed 
systems that may be better suited for 
collection system applications and 
treatment works located in residential 
areas, such as the BMSC WRF. The units 
have a high-velocity stack discharge, so 
any residual odor is well dispersed. 

View of nearby residence from 
BMSC WRF Aeration Basins 

4. Ionization 

Ionization technology involves the use of ion 
tubes with an alternating current to produce 
negative and positive ions and form clusters of 
oxygen molecules. While other vapor-phase 
technologies treat the exhaust air prior to 
discharge, ionization treats the supply air. The 
ionized air disassociates a variety of gaseous 
compounds and has been shown to effectively 
treat H2S, ammonia and a wide range of other 

such as carbon dioxide, nitrogen and water 
vapor are formed. Typical treatment involves injecting enough treated air to form a layer 
above the foul air in wet wells and manholes. Ionization tubes require cleaning once 

CIE Lift Station with Residence in 
odorous compounds. Benign end products Background 
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every two to three months. Reported case studies include installation of an ionization 
system at a pump station within 50 ft of a residence, which produced consistent odor 
complaints prior to installation. No odor incidents have occurred since system startup, 
indicating this technology might be helpful for the BMSC system. 

IV. Proposed Odor Control Projects 

Following completion of the LTS study, BMSC submitted an action plan to correct the 
sewer odor issue to the Town of Carefree. The action items include the following: 

Water Reclamation Facility 
o Install Fan Cover 
o Install Louvers 
o _I Install New Grating 
o Install Sound Material 
Sage Brush Lift Station 
o Install Chemical Feed 

Although these actions will help to reduce the odors emitted from the collection and 
treatment system, they do not represent all items covered by the LTS study. Based on 
the findings of this report and the LTS study, Carter & Burgess has prepared a list of 
proposed odor control projects. The projects are categorized as general, preventive 
measures, liquid phase treatment and vapor phase treatment. Approximate 
implementation costs are provided with each project description. 

General 

o G I - Community Feedback Website 
Create and maintain a website at which Town of Carefree residents can 
view information about causes of sewer odor; current odor control 
projects in the community; and measures accomplished to date. The 
website should include a form that residents can complete and send 
electronically to issue a complaint. The form, should contain the date, 
time, nature and location of the odor, and the complainant's name, at a 
minimum, and should be routed to BMSC and the Town Council. 
Keeping the community informed of improvement measures and 
providing a constructive means of informing BMSC of problem spots 
will facilitate better relations between BMSC and the community. 
Implementation Cost: $20,000 

Paoe 13 
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Preventive Measures 

o PI -Grease Trap Policy and Enforcement 
Institute a policy under which all restaurants are required to maintain a 
grease trap. This will reduce the amount of grease dumped into the 
sewers, thereby reducing secondary odors and pipe cleaning costs. 
Implementation Cost: $4,000 

o P2 - Sewer Cleaning Program 
Institute a regular sewer cleaning program in which all pipes in the 
collection system are jetted. This will reduce sewer odors by eliminating 
the slime buildup on the pipe wall. 
Implementation Cost: $6 per linear foot of pipe 

o P3 - Demolish Septic Tanks and Manholes at Lift Stations 
Replace the septic tank and manholes upstream of the Commercial and 
CIE lift stations with pipe. Demolition of the septic tanks will remove a 
major contributor to anaerobic conditions in the collection system. 
Removal of the manhole(s) will reduce the effective size of the lift 
station wet well, reducing hydraulic residence times. Both actions will 
result in less potential for the sewage to turn septic and produce H2S 
odors. 
Implementation Cost: $200,000 

o P4 - Redesign Lift Stations 
Redesign the Commercial and CIE lift stations, including cleaning and 
plugging one of the force mains exiting each pump station (4-in leaving 
Commercial and 6-inch leaving CIE); modifying the wet well size and/or 
level controls to reduce residence time; and replacing the pumps to 
decrease pump cycle time. These actions will reduce retention time in 
the wet wells and force mains, thereby decreasing the likelihood of 
sulfide generation. 
Implementation Cost: $500,000 

. A  
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o P5 - Collection System Capacity Evaluation 
Prior to performing any additional reconstruction within the collection 
system, a system-wide capacity evaluation should be performed to 
resolve conflicting capacity information cited in correspondence 
between the Town of Carefree and BMSC (see Appendix 6). The 
capacity evaluation will verify any locations experiencing siphons or 
surcharging of gravity mains, and confirm which portions of the system 
are producing odors due to turbulence and other rectifiable design 
features. This evaluation' will validate the necessity of the following 
proposed action items: 

Redesign influent manhole at Quartz Drive and Boulder Drive to 
eliminate turbulence causing the escape of H2S; 
Redesign gravity line and discharge manhole at Ironwood Road 
and Boulder Drive to prevent surcharging lines and positive 
pressures; and . Extend CIE force main to plant to eliminate odor issues at 
discharge manhole at Ironwood Road and Boulder Drive. 

= 

Implementation Cost: $1 50,000 

I 
Liquid Phase Treatment 

o L1 -pH Control 
Add Thioguard (Magnesium Hydroxide) to CIE and discharge manhole 
at Ironwood Road and Boulder Drive intersection. Maintaining a pH of 
8.3 to 9.0 in the sewer will keep over 90% of present sulfide in 
suspension, reducing H2S odors. 
Implementation Cost: $50,000 capital cost + $45,000 annual cost 

o L2 - Preventive Nitrate Addition 
Add calcium nitrate feed at the Commercial lift station, causing 
anaerobic bacteria to consume the nitrate-oxygen instead of sulfate- 
oxygen and thereby decreasing sulfide production. 
Implementation Cost: $45,000 + $60,000 annual cost 

o L3 - Nitrate Addition for Removal 
Add calcium nitrate feed at the CIE lift station, allowing hydrogen sulfide 
to be reincorporated into the bulk wastewater as sulfate. The one to 
two hour reaction time is provided in the force main, reducing odors at 
the downstream discharge manhole. 
Implementation Cost: $45,000 capital cost + $45,000 annual cost 
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o L4 - Pilot Study 
Due to the potential for process upset and/or additional odor generation, 
the following technologies are proposed, but are not recommended for 
implementation without a pilot study to verify their odor removal 
efficiencies. . Oxygen Addition 

= Hydrogen Peroxide . Iron Salts 
Implementation Cost: $1 50,000 

Vapor Phase Treatment 

o V1 -Seal Manholes 
Seal manholes to prevent positive pressures in the system from causing 
odors to escape through manhole covers. However, it should be noted 
that if H2S forms, it will escape; therefore, if all manholes are sealed, 
odors will back up into residents' vents. 
Implementation Cost: $250 per manhole 

o V2 - Residential Vent Carbon Filters 
Install carbon filters on residential vents to intercept and treat odorous 
emissions. Replacement carbon packs are required when carbon is 
spent; replacement frequency is dependent on quantity and 
concentration of odors. 
Implementation Cost: $60 per vent + $30 per replacement 

o V3 -H2S Monitor 
Install a low-level monitor at the fence line of the wastewater treatment 
plant to track concentration and frequency of odors escaping from the 
facility. Provide additional monitors as needed to adequately record 
odors at problem spots in the collection system. Monitors are portable, 
so monitoring locations can be moved as odor issues are resolved. 
Sycamore Technologies' low-level indicator is accurate from 10 ppb to 2 
ppm and should be used at the plant fence line; their traditional model 
displays H2S levels from 0 to 200 ppm and may be required at problem 
spots with high concentrations. 
Implementation Cost: $4,000 per monitor, including weatherproof 
housing and computer software 
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Seal the cutouts in the aeration basins with aluminum checker plate 
tohelp prevent odor emissions and create a negative pressure beneath 
the covers. 
Implementation Cost: $50,000 

o V4 -Seal Aeration Basins 

o V5 -Wet Scrubber at WRF 
Add a dual-stage scrubber to known odor producing areas to sufficiently 
reduce odor production and ensure negative pressures in problem 
areas such as the headworks facility, aeration basins and influent 
man hole. 
Implementation Cost: $300,000 + $1 50,000 annual cost 

o V6 -Carbon Units at Lift Station or Manhole 
Carbon units ensure that any escaping odors will be treated before 
reaching residents. Where carbon units exist, add a fan to increase 
negative pressures in manhole and flow through carbon. 
Implementation Cost: $50,000 + $4,000 annual cost 

o V7 -Wet Scrubber at Lift Station or Manhole 
Add a dual-stage scrubber to known odor producing lift stations and wet 
wells to reduce odor production and ensure negative pressures. 
Implementation Cost: $1 10,000 + $1 8,000 annual cost 

o V8 - Ionization 
Ionization will help to reduce odors escaping from sewers by treating all 
air in the headspace, or by adding a layer of treated air over the existing 
H2S. Larger systems are also available for treatment facilities, if 
required. 
Implementation Cost: $85,000 + $3,000 annual cost 

V. Recommended Short Term Projects 

Carter & Burgess has arranged the proposed projects in the recommended order of 
implementation. It is recommended that the projects shown in Table 1 be implemented 
within three months. It should be noted that projects have been ordered in consideration 
of ease of implementation, likelihood of solving or helping to resolve odor issues, capital 
costs, operation and maintenance costs and ease of maintenance. Estimated capital 
cost associated with implementing each project is shown. These are in addition to the 
BMSC proposed projects, and those recommended in the LTS study are noted in the 
table. 
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Table 1: Recommended Short Term Odor Control Projects 

Project Estimated Implementation 
Designation Project Description c o s t  

G I  Community Feedback Website $20,000 
Grease Trap Policy and 

P1 Enforcement $4,000 
V I  Seal Manholes (LTS) $250 per manhole 
v 2  Residential Vent Carbon Filter $60 per vent 
v 3  H2S Monitor (LTS) $4,000 
v 4  Seal Aeration Basins (LTS) $50,000 
P2 
L1 pH Control $50,000 

Regular Sewer Cleaning Program $6 per linear foot of pipe 

VI. Recommended Long Term Projects 

Projects that will take more than three months to implement are shown in Table 2. 
Proposed projects are arranged in the recommended order of implementation. BMSC 
should proceed with project implementation until odor complaints cease. 

Table 2: Recommended Long Term Odor Control Projects 

Project Estimated Implementation 
Designation Project Description c o s t  

Demolish Septic Tanks and 
P3 Manholes at Lift Stations $200,000 
P4 Redesign Lift Stations $500,000 

P5 Evaluation $1 50,000 
v5 Wet Scrubber at WRF (LTS) $300,000 
L2 Preventive Nitrate Addition $45,000 

Collection System Capacity 

I I 

L3 Nitrate Addition for Removal $45,000 
L 

Carbon Units at Lift Station or 
Manhole (LTS) $50,000 

L4 Pilot Study $1 50,000 
Wet Scrubber at Lift Station or 

v 7  Manhole $1 10,000 
V8 Ionization $85,000 
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VII. Recommended Projects by Ascending Capital Cost 

Table 3 lists recommended projects in order of ascending capital cost. It should be 
noted that projects with the lowest capital cost might have associated 
operationaVmaintenance costs. 

Table 3: Recommended Projects by Ascending Capital Cost 

Paae 19 
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APPENDIX A 
LTS, INC. ODOR CONTROL STUDY 
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EXECUTIVE SUMMARY 

Background 

On March 12. 2004, Black Mountain Sewer Company (BMSC)requested that Lamb Technical Services, Inc 
(LTS) review the current condition. relevant to odor control ofthe sewage collection and conveyance system 
and the associated treatment plant located in The Boulders development tn Carefree. AZ The odor situation 
that BMSC inherited eighteen months ago has been an ongoing problem for the community for some penod 
of time 

LTS and Joel Wade, Engineering Manager for BMSC, spent the morning reviewing the condition of each 
area, and a detailed explanation of past odor problems was presented to LTS. BMSC also discussed some of 
the short-term solutions that had been implemented to reduce or eliminate past odor emission problems, 
which the residents had been experiencing i n  many areas of Carefree. The Phase Two study is designed to 
perform a thorough odor evaluation by providing hydrogen sulfide (H,S) data at multiple sewer line, 
fenceline and in-plant locations and the associated risks of odor emissions from each location. LTS was also 
asked to recommend any further action that Black Mountain Sewer Company may implement to further 
reduce the odor emissions from the treatment facility and its associated collection lines. 

Phase 2 Data Review 

Collection Lines and Pump Stations 

During Phase 1, LTS visited the Commercial Pump Station off Tom Darlington Way, and the Carefree LM 
Estates (CEI) lift station on Carefree Drive LTS also visited a number of collection line locations that had 
been odor sources UI the past including the Staghorn Dnve area and the Boulder and Quartzite Drive area 
Based on the initial review, fifteen locations were identified and evaluated for hydrogen sulfide and odor 
emissions, and one location was evaluated for ammonia emissions Additionally, low-level hydrogen sulfide 
fenceline monitors were installed at the four sides of the wastewater treatment facility as well as one on the 
wall northeast of the CLE l i f t  station All of the locations were monitored in two five-day periods. During 
testing, four of the hydrogen sulfide monitors failed -- one at the headworks, one in the influent channel. and 
one at the southeast plant fenceline location dunng the first week of testing, and the second week of testing, 
one meter failed at the Century and Boulder Drive force main discharge location Two of the meters were 
owned by BMSC and nvo were owned or rented by LTS The graphs for the first two collection line 
locations can be seen with no hydrogen sulfide values and the meter constantly reading zero One fenceline 
monitor did not record data on the southwest corner of the treatment facility 

During the second week oftestlng only one meter failed to operate properly, and no data were recorded at the 
Century and Boulder Drive location due to the failed meter Repeat testing over the two-week period 
rendered the missing data irrelevant, as each location had at least five days of data collected at each location, 
which provided adequate information IO determine what was needed for better odor control at the wasrewater 
treatment plant and within the collection lines and pump stations 
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Collection Lines and Pump Stations, Continued 

The pump stations and the collection lines were found to have relatively high sulfides at all of the force main 
discharge locations, and at the influent 0f'th.e treatment facility. This kdicates that the sewage is quite septic 
due to the retention time in the force mains and the high wastewater temperatures. 

Two of the smaller gravity line locations were found to be without flow in the summer: one test location was 
approximately % mile upstream of the treatment plant on Quartz Drive, and the other was at the end of a 
Staghorn Drive. Without flow, these two locations had very low concentrations of hydrogen sulfide and no 
positive pressures. These two locations did not appear to  be a significant source of odors during the summer. 
These conditions could be different with increased flow i n  the winter wben more residents are in Arizona. 
This area should be evaluated again in the winter months to determine if  the conditions within the gravity 
lines create an odor source that is not found in the summer months. 

The gravity line test data on Staghorn Drive, and upstream on Boulder Drive determined that these locations 
were low-risk locations for odor emissions, and do not generally pose much of an odor emission problem in, 
the summer. The hydrogen sulfide concentrations were always under 1 PPM and readings with the more 
accurate Jerome 631X were always under 0.15 PPM. Even though these locations are generally not a 
problem, unusual events such as blockages could make 'these locations vent odors into the ambient air, or 
additional flow in the winter could cause the same condition. 

The main odor and sulfide producers are the wetweIl/force main locations. This is typical in many 
wastewater systems and has been a problem for many locations across Arizona. Unfortunately, with the type 
of terrain found at the Boulders, force mains are required to move the sewage over the high points in the 
area. There are a number of treatment options to control hydrogen sulfide generation and odor releases in 
these types of systems, and most of them work with relatively good results. The prodfict that BMSC is using. 
is magnesium,hydroxide, (brand name Thioguard). The product is designed to increase the p H  of the 
wastewater, which keeps the sulfides in solution as long as the pH is above 8.5. It also provides some oxygen 
to the wastewater to oxidize the sulfides. Tbe high pH that the product provides keeps the sulfides in solution 
and makes it difficult for them to be released into the headspace of the collection lines and at the wetwells. 
The hvo locations where the product provides the greatest benefit from chemical treatment are the CIE force 
main discharge location at Century and Boulder Drive, and at Boulder and Quartz Drive. Both of these 
locations arejust before the sewer treatment facility and have had significant odor emissions in the past. 

The use of the magnesium hydroxide at the Commercial lift station (that runs through the CIE lift station) is 
providing between 50% and 90% reduction in hydrogen sulfide emissions at the Commercial lift station 
wetwell and the force main discharge locations. The product is performing well at the feed rate BMSC is 
using. but the pH is relatively high at 9.0. The operators should continue to add the product to reduce the 
hydrogen sulfide emissions as much as possible for corrosion and odor control?but a chemical feed reduction 
is advisable to allow the system to operate at a pH between 5.4 and 5.6. This will have less of an impact on 
the wastewater treatment plant and still provide similar odor and hydrogen sulfide control. 
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Collection Lines and Pump Stations, Continued 

Liquid wastewater analysis throughout the wastewater system indicated that the other parameters were 
typical. although sulfides in solutions were relatively high, peahing at 3.9 mg./lit at the wetwell of the 
Commercial lift station and up to 12.0 mg./lit at the discharge points. Normal ranges of sulfides m solution 
for wetwells are typically under 1 5 rng./liter, and a goal for force main discharge pouts would be under 5.0 
mg /liter 

Even with these significant reductions in hydrogen sulfide concentrations due to the Thioguard, hydrogen 
sulfide levels remam very high in some locations Additional measures probably will have to be taken to 
further control the odorous emissions, and are discussed in more detail later in the report 

Commercial Lift Station 

Within the Commercial lift station wehvell, the hydrogen sulfide concentrations were relatively high, 
averaging 5-20 PPM with peaks of 32 PPM without the addition of magnesium hydroxide. The 
concentrations dropped to an average of under 2 PPM for the first week with chemical addition, but climbed 
as wastewater temperatures increased, with averages the second week ranging from 5 PPh.1 to 20 PPkf, with 
one unusual peak that was up to 102 PPM. This high peak most likely was due to a low pH cleaning product 
being discharged into the sewer and driving the hydrogen sulfide out of solution and into the headspace of 
the wetwell. Since the concentrations are up to 100 PPM in the wetwell, the hydrogen sulfide concentrations 
will need to be contained with a tightly sealed cover. The continued use of magnesium hydroxide to keep 
hydrogen sulfide levels and internal corrosion rates to a minimum is recommended. The location does not 
exhibit any positive pressures, but under the right ambient conditions, odors could be emitted from this 
location if not properly sealed. If odor complaints are received at this location, and sealing the wetwell is 
impractical, the installation of a small passive carbon filter could be utilized to collect and treat the odorous 
gas prior to being vented into the ambient air. If odor complaints continue after the installation of the passive 
carbon adsorber, a fan could be added to the carbon vessel to increase.the negative pressure in the wetwell to 
keep odors from easily escaping into the 'ambient air. A packed tower odor scrubber or a biofilter can't be 
used at this location due to the space restraints at the lift station. 

C E  Lift Station 

At the CLE lif t  station, most of the past effort has been to seal all the possible venting locations to coritrol the 
hydrogen sulfide and odor releases. Based on the data and the multiple site visits, this approach s e e m  to be 
working quite well, although concentrations of 0.020 PPM were recorded at the fenceline on the Odalog 
monitors. These higher concentrations occurred at the hottest part of the day, each day during the first week 
of testing. After discussing the data with the manufacturer, the readings probably are not accurate as the 
instrument is unable to compensate for ambient ternperahres above 110 degrees Fahrenheit. During the 
second week of testing a newer version analyzer was used at this location, and recorded only one short-term 
event. This one event is at the low detection level of the instrument and is also questionable. Handheld 
monitoring using a slightly more sensitive analyzer (Jerome 631X H2S Analyzer, accuracy of 0.003 PPM) 
did not record any elevated hydrogen sulfide concentrations anywhere around the C E  lift station. 
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CIE Lift Station, Continued 

Although no odors were recorded around the lift station during any of the site visits, odors could be escaping 
from the pickholes upstream of the lift station. 

Hydrogen sulfide concentrations within the collection lines and the CJE lift station wetwell were moderate to 
high. Four locations were monitored at the CIE lift station: one on the local gravity line, one at the force 
main discharge, and hvo on the wetwell structures within the lift station. The wetwell locations were 
relatively low in hydrogen sulfide concentrations, with levels up to Y PPM. The incoming local gravity line, 
as mentioned earlier, had moderately high concentrations in the headspace, with peaks up to 21 PPM. The 
highest location around the ClE l i f t  station was at the force main discharge. Peaks ,of 101 PPM were seen at 
this location without chemical addition., and 24 PPM with chemical addition. The magnesium hydroxide 
chemical feed site at the Commercial lift station is working well, and is providing a 75% reduction at the 
force main discharge at the C E  lift station with chemical addition. It should be noted that none of the 
concentrations recorded at either of these lift stations are uousual for a force main system. 

Hydrogen sulfide concentrations were monitored in the local gravity line and recorded peaks of 21 PPTVI. 
Concentrations over I O  PPM are relatively high for an upstream gravity line. This area could be a candidate 
for chemical treatment to reduce the hydrogen sulfide concentrations going to the CIE lift station. If odors 
are still a problem in the area, Black Mountain Sewer Company (BMSC) may need to seal the manhole 
covers upstream of the lift station in the local gravity line to prevent any odors from escaping into the 
ambient air through the pickholes. A slight positive pressure (0.01 in./WC) was found around the CLE lift 
station collection lines. Under the right conditions, odors,could be released through the pickholes with 
positive pressures of 0.01 in./WC. Sealing the pickholes on all of the manholes in the area is recommended 
first. If that proves inadequate, a small carbon adsorber with a fan could be used to provide a negative 
pressure on the upstream collection lines. As long as a chemical treatment program is in place, corrosion 
should'not be a significant.issue with sealed manholes. 

Containing the odors within the sewer system as much as possible is the preferred approach for this area. If 
the odors cannot be contained adequately, an odor control approach similar to the Commercial lift station 
could be used at the CLE lif t  station. An odor control system is already on site and could be utilized if 
containment is not feasible; but carbon would probably be a better product at this location as the odor 
removal system (Peacemaker) does emit a slight chlorine odor and is not designed to treat amine odors that 
could be present at this location. LTS recommends that in the event that an odor control system is needed, 
the media to use would be carbon. 
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Force Main Discharge Locations 

At the two locations that the force mains discharge into the gravity lines, just upstream of the wastewater 
facility, both locations have extremely high hydrogen sulfide concentrations. The force main discharge 
location at Quartz and Boulder Drive had concentrations up to 700 PPM, and the Century and Boulder 
location had Concentrations over 100 PPM. Both locations also had positive pressures that tend to drive the 
odors and hydrogen sulfide concentrations out through the manhole cover pickholes. 

The solution that BMSC has been using for the Century and Boulder location is installing a carbon insert for 
odor control. If the media is changed regularly, this insert will reduce the concentrations that are emitted out 
of the pickhole to under 1.0 PPM. Levels below 1.0 PPM would be considered low compared to most sewer 
systems in Arizona. This is probably the best solution for this location, although an insert that could hold a 
slightly deeper bed of carbon might be considered as a replacement to the unit that is now installed to give 
improved odor control and a longer life for the carbon. 

At the Quartz and Boulder Drive location, the odor and hydrogen sulfide concentrations are being contained 
using a sealing manhole cover. This is preventing virtually all of the odors from being released into the 
ambient air, but  the downside to this approach is that the location has significant positive pressures, up to 
0.04 in./WC, and sealing the covers will force the air out to some other location, like resident vent stacks. 
Also, sealing the covers will create high corrosion rates due to the turbulence and high sulfide levels, and 
trying to contain all ofthe hydrogen sulfide releases. Even when Thioguard is added upstream, the turbulence 
can still strip the hydrogen sulfide out of solution. The’Thioguard is working fairly well m reducing the 
releases at this location with approximately a 50% reduction, but with initial concentrations over 700 PPM, a 
50% reduction is of little help in controlling the risk of odor emissions. With the significant positive 
pressures at this location, it is likely that these odors will be driven, out of the surrounding homes’ vent 
stacks. Due to this possibility, a meter was placed in a home vent stack just upstream of the Boulder and 
Quartz force main discharge location to determine if any odor was being emitted out of the local residences 
vent stacks. Concentrations of 5 PPM were recorded at the vent stack when no Thioguard was being added to 
the system. The levels dropped to under 1 PPM when the Thioguard was being added and no concentrations 
were recorded after the first day or two, but even with low concentrations of less than 1 PPi’v1, they could still 
be an added odor source for the area. When the Thioguard feed pump was not operating, values up to 5 PPM 
were recorded out of the surrounding homes vent stacks. These concentrations could be a significant odor for 
the entire area. 

A redesign at this structure is recommended if turbulence could be reduced. Reduced turbulence would keep 
the sulfides 10 solution to be treated by the waste treatment facility. Even with reduced concentrations due to 
less turbulence a fan generatmg negative pressures will still most likely be needed at the Quartz and Boulder 
Drive location to prevent odors from being forced out the local vent stacks 
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Force Main Discharge Locations, Continued 

There IS also an additional pump station that was not evaluated called the Lndian Rock Pump Station. This 
pump station discharges into the Quartz and Boulder location just upstream from the wastewater plant. 
Chemical feed could also be considered in this location if required. 

Wastewater Treatment Facility 

Six locations were tested at the wastewater treatment facility. the main influent line, the Parshall Flume 
structure, the headworks building, the splitter box, the old influent box, and the aeration basins influent. Most 
of the locations had relatively high hydrogen sulfide concentrations, over 10 PPM 

The influent locations, Parshall Flume, and headworks locations are seeing concentrations that are being 
carried downstream from the Boulder and Quartz Drive location. Slightly reduced concentrations were 
recorded within the treatment facility. The Thioguard is still helping at the plant, but the levels at the three 
in-plant locations were still significant. Additional hydrogen sulfide is being released at the splitter box and 
at the influent to the aeration basins and this is not related to the releases upstream at Boulder & Quartz 
Drive. The old splitter box was also evaluated and had low concentrations of hydrogen sulfide, and if sealed' 
properly this location is really not a significant odor source. 

Concentrations up to 120 PPM were seen at the influent location, but dropped to under 25 PPM within the 
plant. Still, with concentrations in the 10-25 PPM range, all of the locations will need to be treated. Currently 
the only locations that are receiving treatment are at the headworks, the splitter box and the influent to the 
aeration basins. Even though these locations are being treated with the existing odor control system (carbon 
adsorber), the influent to the aeration basins has significant gaps in the covers. This makes it difficult to 
contain the odors for treatment. LTS recommends that this area's covers be better Sealed, and additional 
airflow is also recommended to increase the negative pressure on the basins to prevent any odors from 
escaping into the ambient air. 

The Parshall flume and the influent line are currently not being treated. LTS recommends air treatment at 
these locations by edractmg the odorous gas out of the structures with fiberglass ductwork and a fan, and 
treatmg the odors with an unproved odor control system. 

The headworks at the facility should be the focus of improved odor control. The concentrations in the room 
were up to 13 PPM and averaged over 4 PPM. This is not a significant amount of hydrogen sulfide, but other 
compounds that are odorous were recorded at this location. Concentrations of 1-5 PPhl ammonia were 
recorded in  the headworks in addition to the hydrogen sulfide. An improved odor control system would 
improve the negative pressure in the headworks and keep the odors from occasionally escaping into the 
ambient air 
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Wastewater Treatment Facility, Continued 

The carbon adsorber odor control system was tested for removal efficiencies, and is performing well while 
treating the odors from the three locations it is extracting air from. Testing of the carbon adsorber indicated 
that the system is working to specifications with the new carbon that was installed earlier m the year. LTS 
never recorded any outlet results over 0.003 PPiM out of the stack of the carbon adsorber during the two-hour 
test. 

Even though the outlet values were very low. the negative pressure was almost zero at each of the locations 
from which the carbon adsorber is collecting odorous gas. Without the proper amount of negative pressure 
(> -0.02 in./WC) at the odorous locations in the plant, there is a risk that, under the right ambient conditions, 
significant odors could be released in to the ambient air. 

The Odalog hydrogen sulfide monitors placed at the fenceline. did not indicate that any significant amounts 
of hydrogen sulfide were being released into the ambient air; but testing with the Jerome 63 1X indicated that 
concentrations up to 0.024 PPM were occasionally being released at the fenceline. When the Po&-John w a s  
replaced at the facility, the spikes increased to over 0.030 PPM for the short duration they were on site. The 
County's limit is an average of 0.030 PPM for 30 minutes at the fenceline. This is a relatively loose 
specification, and it is recommended that BMSC have a goal of keeping the fenceline concentrations under 
0.008 PPM in the future to prevent odor complaints. The reason LTS recommends that a target of 0.006 PPM 
be implemented is that based on a 1979 study performed by the California Air Resources Board, which 
found that 57% of people could detect a rotten egg odor from hydrogen sulfide at 0.008 PPM. It also stated 
that at 0.040 PPM, or five times the odor threshold, most people considered the odor a nuisance. This report 
is how the 0.030 PPM standard was derived in California and in Maricopa County. 

Current fenceline odors at the facility are most likely from fugitive emissions.due to a'lack of negative 
pressures, mostly on the aeration basin influent areas. Other reduced sulfur odors are also typically found as 
part of the odor emissions and common in most wastewater treatment processes. Low level amines were also 
recorded at the headworks. 

Other  Odor Sources 

Other odor sources were found during the study that could have occasional impacts on the locations, such as 
Porta-Johns located at the treatment facility and at the CE l i f t  stations. Southwest Gas was also replacing 
some of the gas mains in the area, presumably because of gas leaks. Natural gas is odorless, so the gas 
companies add an odorant at the distribution center, which is also a reduced sulfur compound called 
mercaptan. Mercaptans have a similar smell to hydrogen sulfide, and can often be interpreted as a sewer odor 
by some people. Other odors were also noted at the Commercial Lift Station that is clearly being emitted 
from the local restaurant grease traps. These emissions can often be very odorous, and also contain a large 
percentage of hydrogen sulfide. It is common for many people to interpret the grease traps odors as a sewer 
odor as they are very similar in nature and smell. 
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Recommendations 

The short-term improvements that Black Mountain Sewer Company made as part of the Phase 1 review were 
correct, but to completely eliminate the odors 99% of the time at the wastewater treatment facility, a larger 
odor scrubber is recommended, in the range of 5,000 -10,000 CFM, wjth,an additional stage for ammonia 
removal, and a final-stage carbon polisher. Airflows with a 5,000 -10,000 CFM system would increase tbe 
negative pressure in the headworks, splitter box and aeration basins, and to provide negative pressures at the 
Parshall Flume and in the influent line, which is not being addressed with the current carbon adsorber. . 

It is also recommended that the discharge location at Quartz and Boulder Drive be redesigned to reduce 
turbulence at this location. This could be part of the odor control improvement project at the plant, by 
creating a wetwell, structure jus t  to  the North on the easement. The new odor control system would draw 
from this location along with the headworks, Parshall Flume, splitter box and aeration basins. The new 
collection structure would be designed to focus on a reduction in liquid turbulence and air e?tiraction. 

Black Mountain Sewer Company should continue to add Thioguard at the Commercial lift station for 
hydrogen sulfide control, and may consider adding an upstream chemical feed site for the gravity portion of 
the CIE lift station. At the Commercial lift station, the only improvement recommended at this location is to 
continue sealing the wetwell 100% to contain any odors that may be present in the wehve11. 

LTS is recommending that a packed tower odor scrubber be installed with a 16” to 20” duct running out to a 
new junction structure to create a negative pressure at this location. The odors would be treated with a three- 
stage packed bed odor control system located at the treatment facility, and a carbon follower. The existing 
unit may be used as part of the polishing stage after the packed tower odor scrubber An additional carbon 
unit would be required to handle the additional airflow 

Also, at the wastewater treatment facility, a continuous hydrogen sulfide monitor is also recommended to  
monitor the operation of the new odor control system and to alert the operators of any potential scrubber 
problems prior to receiving odor complaints. The only system on the market for this application that can read 
part-per-billion concentrations is the Sycamore Technologies system. This option should be evaluated to see 
if it would assist the facility io catcbing odor emission problems before they get to the surrounding 
community. 







0) 
LD 
0 
'd 
0 
10 
0 
A 
0 

Temperature ( d e g r e s  F)  

.. 
t) 
0 
-I 

-G 
m 

0 
v 

T- .. 
K 
0 
m 
.- 
m ar 
cn 

e 3 7 
0 

. v m  

u v  
3 --------? - E 



Temperature (degrees F) 

m m  I ! . . ,  
7 r . . , . ,  

. - --. 

CD 
0 
N 

u3 
2- 

0 
-I 
0 .. 
m 
0 
-I 
m 
U 
0 
v 

Y- 

I- 
.. - 
0 
ffl 
.- 

I 

.._^ . -c-- I 2 

0 
m 

m 
a 

! i 

C 

V 

4 

.- A 

i: 
> 
m 
0 

4 

I- 
rr) z 



. - -  . ... . . .. _ _  ~ .., -- . .-. ... .. . ... ... ..-.. - -, . . -- .. . . .- . . 

10 
0 
-I 
0 .. 
0) 
0 
i 
m 
-0 
0 - 
.. 
c 
0 
v) 
Vl 
a.l 

.- 

v) 

(wdd) aJnsodx2 apydps U J ~ O J ~ ~ H  



1 

m' 
W 
0 
d 
0 
LD 
0 

0 .. 
G, 
0 
2 
m 
D 
9- 
2- .. 
S 
0 .- 
v) 
v) 
aJ 
rn 

- _ -  - .-_ - . 
I 

I 
Temperature (degrees F) 

L .- 
-I 

__-.-., 

I i 



. . . . . . .  . . .  . . . . . . . . . . .  . . . . . . . .  . . . . . . . . .  . . . . . . . .  
. .  

- 
T- 
h 
b 

In 
0 
-I 
0 .- 

I / i  .. 
0, 
0 

- ._--_-- , 
.. - ............... -. - _-- 
- - - = ? ?  I 

I 
.- 
m 
Q 

l o "  
f; 

_. I I 



ti 
N 
T- 
T- 
O 
In 
0 
J 
0 .. 
01 
0 
-I 
(d 
0 
0 
v 

T .. 
c 
0 
v) 
v) 
a, 

v> 

.- 

W 



L 

. . .. . . .. . ..... . . . ._. ... . .. . . .. . . . 

Temperature (degrees F) 

0 
3 

(udd j  3Jnsodx~  apydlns u a 6 o ~ p A ~  
0 0 
0 

i 
. I  



-. 
13) 
0 
J 
m 
U 
0 
v 

P 
- . _ _  _. . . .  . . , -  - -.. . . . . . - . . .. - . . . 



. _  - .  - -  " _  

Temperature (deqrees F) 

-- 

.. 
rn 
0 

-iri 
U 
0 - 



N 
m 
N 
l-l 
l-l 
0 
VI 
0 
J 
0 .. 
m 
0 
-1 
m 
'0 
0 u 
rl 

Temperature (degrees F) 
0 
0 ,-d 0 

ol 
0 
d 

ani  

! 

r 

-- 1 

I 

&bo !'3 

! 

W rn. e :  p :  
e .  

I 

A 
v!  

x !  (D 

E1 - 
E '  
a cl 



h 

m 
a3 
0 
m 
0 

u) 
Q) a 
I 

c 

f 
o( 
0 



h e 
r) 
P 
c3 
m 
0 
Lo 
Tt 
II 
0 .. 
0, 
0 
-I 
m 
0 
0 

c 
0 
cn 
cn 
.- 
aJ 
0 

I 

. . .  . . . . . . . . . . . . .  ..... . . . . . . . . . . . . . .  
........ 

- 
C '  

3 E 
C - 

- 
0 0 

0 
9 

I 

i 



. ._ ._ .-. . .._ : - - ._ __  ... - . . . -. - ..... -- . .. .. - ~ . - . -  .. . 

Lo 
m 
0 
F 

Lo 
Tf 
-J 
n 
.. 
0 
-I 
m 
3 
0 .. 
Y 

.c 
0 .- 
v )  
u) 
a, 
v) 

a i  
; E  . -  

0 
0 
0 



- 
d 
b 
0 
-3 
0 
U J  
0 
-I 
0 .. 

v> 
I 

- 
Temperature (degrees F) 

. ._ .. . . . .  

. -. 
/.- 

.. . -- . 

. .  .... ._ ;., 
. .  . . -.i..: 

a 

r 

r" 



. . .  ..... . . . . . . . . . . . .  
. . . . . . .  -. . . . . . . . . . . . . . . . . .  

0 
T- 
1'- 
(3 
0 
-I 
0 

-. -.:I ! 

c5 (3 -;; i 
'----------~ 

-- 
0 
N 

I c c  
0 

.. 
a, 
0 
-I 
cp 
D 
0 - 

I 

0 0 't. 
A N 



- 
(3 
m . .  
LO 
c3 
m 
0 
0 
LO 
-I 
0 

..-__ 
- . --- 

... 

Temperature (degrees F) 

_____..._.__ ...... ........... 

-1 .r. -:=*=-.--- i_-. 

..... .......... ..... 

- m 
D 
O I  

z" 
5 c 

N 
0 

3 7 
r 

a 
0 
-I 
m 
U 
0 - 
.. 
C 
0 .- 
v) 
v) 
a, 
v) 

I 

_ .  . -- -. ............ . - 



, 

r g  
= 

: v )  

' 7 7 1  
' 0  

' a  
. .- 

. a  

m 

c 
!- 

I. 
0 
C 

3 
r 

I N  
' 0  



Temperature (degrees Fj 

i 

.. 

Y- .. 
C 
0 
fn 
v) 
a, 

.- 

rr) 
I 

I" 

1 6  



I.- 
0 
0 
u! 

Temperature (degrees F) 
0 . . : , o , o = :  o o " o ^ o 8 c Y , o  

.- .- -- - I-) : . 

0" .. 
0) 
0 

V 
il 
w a 

i 
! 
i 
! 

, j  
! 



0 
0 
I n  
2 
Q 

0 
0, 

J 
m 
U 
0 - 
T- 

I= 
0 
cn 
.- 
cn 
al 

v> 

............................... 

Temparature (degrees Fj 
0' ? Z = R , " X  

- T  . - r  
Y 

L-: : ; I  ! I , ,  , . ,  

. . . .  

1 

0 
C 

L 



17 m 
0 
N 
0 
ri 
d 

0 
-4 

m 

0 .. 
OI 

.. I 



i 
m 
a3 
u) m 
N 
rl Ln 
0 

0 

.. 
c 
0 
v) 
in al 
v) 

I -  

I 

----.-I 

91 



n 
03 
rl 
03 
m m 
0 m 
1 
0 
.I 

m 
0 
-I 
Io 
U 
0 u 
rl .. 
S 
0 .- 
VI 
v) 
111 
v) 

. .  

Temperature (degrees F) 

N m m m -7 wl 
m m 

a 
rn 

b 0, m 
rn m m 

5' 
10; u, 



Temperature (degrees F) 
0 0 

0 7-4 0 
tD 

0 
0 .+ 4 0 

h 

uow 

, 

I 

U .. 
W 
U 
m 
’0 
0 

- - 

Y 

3) 

C 3 ,7 

C 

B 
rn 
0 

I C 
1 

0 

W P 

- 
i 

- ..- 
t 
c a 

c 
0 

u1 

.- .- Y 

e 
I- * 
f3 

c 
II 
a a 

a 

c 
E 

0 
v 



D 

D 

-t- 
T- 

O 
N 
0 
1 
0 .. 
m 
0 
J 
m 
3 
0 
v 

-7 .. 
S 
0 
v) 

al 

.- 
rn 
u) 
I 

.- . . . . . . . . . . . . . . . .  

Temperature (degrees F) 

-.-----1=_. - - .__ 
--- - 
............... 

.-,_ . __ -. __ .. .- . . .  .. 
----.---..- . . . . . . . . . . . . . . . . . . .  

1_--7--- 

.. .... -- - 
. ..... - .... 1 . .. 

- -.- .---.______e 
---_; 

.- _-._._- .......... 

r 
m 
0 
C 
3 7 

U 

Iu 
._ .. 
Q. 

0 
T 

2 

C 
C 'a 
U 
c m 

> m 
b= 

n 

4 

c cn 
2 - 



h 

-7 
CL) 
T- 
O 
03 
0 
u) 
d 

Temperature (degrees F) 
G o o o o  
T ," ," T- 2 0 0 0 0 0 0 

G l O - W  U 3 . u  r 

. . . . .  ..... -- .. 
......... __ __. . _I 

. _..._._ . .--.--'-- 

-- ~ 

- _  ... ,- 

. ~ .  .., 

-. . 
... ....... ..... - . -  

.... 
. . .  - .. .- 

...... 
.... ..... - .  

. - ... 
L--.r 

- .  

- .  

. .  . - - 
_I .......... - .I--. ... 

. -.-._ . -- 

. ...... - . .  ._.._. -- -. . . -- 
- -_ '- . . 

.... 
. ,  ..... - .. _ _ _  

.-. . _. 
_._. .... 

_. - . 
~. ._ . . _. 

....... - ... 
.- - 

- . . . . .  

._ .... 

. ....... 
............ - . 

.. - ...... - --_ 
.- . . . ,. . -. 

0 m 

N 

0 
0 

2 

C W 

0 0  
a ,  

wt& 
rn 

E 
0 
0 
t 
3 

0 -  
o n  
o w  
- 3  

0 

W 0 

m 

1 



.. 
s a 
VI 
v) a 
m 

I 

Temperature (degrees F) 
v N 0 rn rn W v h b9 

r. ci 
W UY m rn 

0 m 

I 

L 

0 
d 

9 9 0 

(udd) JJf lSOdg ap!qdins I J ~ E O J ~ A H  



n 

0 
P4 
0 
ri 
rl 
v) 
0 

0 .. 
(31 
0 -r 
IC u 
0 

.. c 
4 
vl 
v) aJ 
v) 
I 

W .- ! 
b 
P 
6 
W 

C 

C 
CI 

i 
1 E 

m 
I 0 
I 

C 

U 

W 
.- 
n 

I 

$01 n u  
I 

I 

5 
0 
0 

(wdd) amsodg ap!qdlns ua60JpnH 

h 

ii 
Cl 

9 s 
m W 

e 
a W 

C 

Y 
01  



ii c 4- L ... --+- 

-- A=- 

- 
c_lb 

-= -=* 
d 

C 
rg 

c 

4 

P 
m 

e 
0 

rzI 

! 



n 
N 
m 
N 
rl 
r( 
0 
In 
Q 
-I 
0 
0) 
0 
-I 
10 
U 
0 v 
m 
f: 
0 

.. 
.- 
VI 
vj 
a, 
VI 

I 

----=== 

I 

h m 
+.ET uns X 
I 

i 

r 
! i 

- 8  

c 
E a 



Temperature (degrees F) 
m w  V N O  m a  
0 3 0 3  m m r n  h r .  

N O  
a m  

PI 
0 
J 
m 

'E3 
0 
U 

7- 

-bT uow 

ET 'JnS 
4 



Temperature (degrees F) 

0 0, 0 
m 

..... . .  ::..-.. : ..-. 
_. . 

. . .  - -  . - 
.. _- 

-. . 

... i - .. 

....... ............ . .  . _  ... ._. . . . . .  

- ._ - . .  
- 

-_ . . . . . . .  ....... 
,.=.? . 

........ 
.e: :..<,. .i . ._ :. .. ...... -. :-.. ...... ..... -s5. ? - . . .  +zs Ps .......... 

-I . . . . . . .  . <--'-,: .___ -- 
: . . .  8 

.. 

I 

w ,  
L 
m ,  $ '  
E c 



n 
cd w 
0 
d- 
0 m 
0 
.J 
0 .. 
0 
0 

"J rn 
-u 
0 u 
r( .. 
t 
0 
v) 
v) aJ 
v) 

.I 

Temperature (degrees F) 

v 0 m P ? P  h 
N m 0 W W 

m 
rn co 0 a 

m 

Ves 



n 
QI 
rD 
0 e 
0 
In 
a 
J 
0 .. 

Temperature (degrees F) 
N mggcoggggg3Ee 

.. . -- - .  
, .. . . .  
.. .. 
, . .  . .  .. .. . . _  

. .  

- 

(wdd) aJnsodq apiqdlns u a 6 c ~ p A ~  

4 

C 
c1 
C 

r" 
m 0 

x 
&I a 



.. 
ol 
0 
-I 
m 
-0 
0 
U 

rl 
I- 

f: 
a 
VI 
VI aJ 
v) . '  

I 

Temperature (degrees fl 
0 
e 0 

01 0 0 -  
W f i  

I 

I_.__- 

A 

- 
-.-- -- &+T uow -_ ---. - ---- .-- -- 

A 
h 

" 
e 
E" 
I-" 

W 

E 
a 
m 
-: 

Q 

4. 

0 

w .  
e 
< *  

C 
0 
In! 
Y 

8: 
0 :  

f 

b' 

E a a 

c 
E 

0 
v 

.. . 



B 

D 

c 

-I 
0 
.. 

m 
0 
0 u 
Y .. 

- .......................... - .... ----_______.... . 

Temperature (degrees F) 

a 
C 

: -  
, -  

0 

9; 
t 

I- 
v) z - - 

I 
I 
C 
C 
c, 
a 

? 
0 

4 

c .a 

E 

= .- In 

:- 
> m 
0 

* 
h 

E 
a 

9 

C L  

7 

0 
x 
- 
f !  
-! 

c 
0 

0. 

C 

E 

9 

c\ 

f 

z 
. .  

k- 
u3 

I 



h a 
0 
U J  
r j  
CD 
0 
0 

m 
0 
0 
I 

~ 

Temperature (degrees F) 

I 

0 0 

Lll a 
.- 



h 

m 
c3 
w 
m 
W 
8 
0 
w 
-I 
0 .. 
m 
0 
-I 
rn 

U 
0 
Y 

0 .- 

Temperature (degrees F) 

- 
C m 
a - 

' V  
' -  

C 
. 3  
. - 7  

: c 
: f  

(7, 
0 
c 

5 
7 

' D  
' a l  
' 2 -  
' m  . -  
: .4 
, - a  

0 

. a ,  

- " 
.- 

a 

i 
i 

C 
0 

I 

- - 
2 
c 

0 
x m 

4 



- -- .. .. 

Temperature (degrees F) 

D 

P 

.. 
m 
0 

. m  

. v  

0 
T 

?A* 
7 ,  . F  



~ ~ 

~ 

Temperature (degrees F) 

fil 
In 
(3 
X 
0 
0 
In 
A 
0 -. 
G) 
0 
-I 
m 
73 
0 - 
.r .. 
S 
0 .- 
v) 
v! ai 
v) 

u 
C a 
U - 

. c  
m 

. a  

0 0 

C 

7 
2 

0 
v- k j Z  
t 
t 

(wdd) aJnsodx3 epgdlns U G O J P A H  

1 

i 



0) 
0 
-I 
m c 
0 
Y 

VI 
VI 
Q) 
v) 

I 

Temperature (degrees F) 
o o ~ o o  o o o o g $  
p .  - ,  , , v , , 7 

(1 2 - Q  
m Q r . w u )  

i 

i 



D 

1-27 L 

0 0 
N T 

add  u! S Z H  

0 

- 

-a- 
0 
0 
N 

co 
a, 
C 
3 
7 

- 

J 

i 

j 

1 

1 
i 
i 
1 

: 

f 
! 
i 
i 

I 

I 
! 

i 
i 
j 

I 
i 
i 
I 

j 
i 

! 

I f 

I 

I 
1 

! '  



0 0 rJ N 

8 d d  U! S Z H  

a, 
0 r: 
Q) 
LL 

! 

i 
I 
! 

i 
i 

I 
! i 
i 
j 

j 

I 

I 
I I 
i 

I 
I 
I 
I 
I 

I 
I 
i 
I 
i 
i 
I 

! 

! 

i 



Odor Contro l  Review a n d  Recommendat ions 
T o w n  o f  Care f ree  

APPENDIX B 
CORRESPONDENCE BETWEEN TOWN OF CAREFREE 

AND BLACK MOUNTAIN SEWER CORPORATION 
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TOWNOF CAREFREE 
l00EASY STREET 
P.O. BOX 740 
CAREFREE, ARIZONA 85377 
(480) 488-3686 FAX (480) 488-3845 

OFFICE OF THE MAYOR 

Mr. Bob Dodds 
President 
Algonquin Power Systems, Inc. 
2845 Bristol Circle 
Oakville, Ontario, Canada L6H 7H7 

May 25,2003 

Re: Black Mountain Sewer Corporation Collection System 
System I.D. #37-105 

Dear Mr. Dodds: 

Thank you for taking my call yesterday and discussing our mutual concerns regarding 
the collection system of the Black Mountain Sewer Corporation. I particularly admire an 
executive who takes calls on aNational holiday. As a follow up to our discussion, I wish to 
provide you additional information relating to sewer odor problems at the Carefree Inn Lift 
Station and the north Boulders subdivisions. I have listed below some of the factors we 
discussed and agree need to be addressed by the Black Mountain Sewer Corporation in 
resolving the existing odor problems in the collection system and noise from the Boulders 
plant. 

1. There are two 6” pressure lines approximately 5,500 feet in length that 
transport raw sewerage from the Carefree Inn Lift Station to the gravity manhole 
at the entrance to the Boulders gravity collection system (see attached map). The 
pump, that pressurizes the system, pumps 200 gpm. At 200 gpm through 2, 6” 
pipes, the velocity of the raw sewerage in the lines is below the 
2 Wsec required to scour the pipe and keep the solids from settling out. We 
believe solids have built up in the pressure pipes and are a main contributor to the 
septic conditions of the discharge. In addition, there are two wet wells and a 
septic tank at the lift station that are used to hold raw sewerage until it can be 
pumped. They hold approximately 1500 gallons of raw sewerage. Average 
pumping time that the pumps operate is about 2.5 minutes each cycle, which 
means that 66% of the raw sewerage remains in the wet wells all the time 
allowing time for the sewerage to become septic. 

2. The same conditions exist at the Commercial Lift Station except that at this 
station Thio-guard is injected for odor control. The odor control works for a 
period of time, but after sitting in the downstream lift station and pressure piping 
as long as it does, it becomes ineffective. 

3. There has been no control over maintenance of grease traps connected to the 



collection system and limited cleaning of gravity lines. Buildup in the gravity 
lines, especially if grease enhanced, is known to contribute to the formation of 
odors. 

4. There is no odor scrubber on the pressure line discharge manhole. The pressure 
line discharge at the discharge manhole causes surcharging in this and other down 
stream manholes, forcing odors into the atmosphere. 

I offer the following specific suggestions in addressing some of the solutions to these 
problems. 

1. Closing one of the 6" force mains to increase the velocity in the pipe. 
2. Using ferric chloride as a odor elimination chemical in place of the 

Thio-guard. 
3 .  Flushing the pressure line with enough water to vacate the entire line on a 

regular basis. (1 0,000 gallons per flushing). 
4. Using an odor scrubber at the pressure line discharge manhole. 
5. Establishing a program of inspecting the grease traps for proper 

maintenance. 
6 .  Pressure cleaning gravity sewer lines on a regular basis often enough to 

eliminate buildup in the system. 
7. Install pumps and lines sized to pump the daily flow on a continuing basis. 
5. Elimination of the large amount of stored, raw sewerage at each lift 

station. 
9. Find and install acoustical material to soften sound from the plant. 

The residents around the lift stations and gravity flow line are extremely frustrated 
that these problems persist as evidenced by the continuing odor problem. I appreciate your 
consideration of the above listed issues and your willingness to be present at our June 1,2004 
Council Meeting. It is the Town's opinion that something must be done promptly in 
resolving the existing odor problems. 

JP: jd 

CC: Carefree Town Council 
Michael Weber, General Manager, Black Mountain Sewer Corporation 
Dale G. Bodiya, Maricopa County Environmental Services Department 
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T.:';,xJ of  Cz:zf:ee 
Mayor Ed Morgan 
Town of Carefree 

P.  OBox 40 
100 Easy Street - 

-O!. ' . \ i > i : i f . \ .  i>l' - Carefree, Arizona 55377 

RE : Nine-Point Odor Improvement Letter Response. 

Dear Mayor Morgan, 

As requested, please accept this letter as formal response from the Black Mountain Sewer 
Company (BMSC) in'reference to your letter dated May 25, 2004 addressing nine (9) 
points of interest for consideration as improvements to the Carefree Inn Lift Station and 
the North Boulder Subdivision. Specifically, these points, as well as some of the 
preliminary discussion topics, are addressed as follows: 

1 Operating CIE force mains d less than 2 ft/sec - The CIE Lift Station is currently 
constructed with one (1) six-inch and one (1) four- inch parallel pressure (force) 
mains. The two lift station pumps are rated at 255 gallons per minute (gpm) each 
at 90-feet of total discharge head (ft-tdh) and 320 gpm at 81 feet of total discharge 
head. The minimum flow rate to achieve the required 2.0 - feet per second (Wsec) 
scour velocity in the six- inch main is 160 gpm. The minimum flow rate to achieve 
the minimum required 2.0 - feet per second (Wsec) scour velocity in the four - inch 
main is 70 gpm. By operating both mains in parallel, the total discharge head on 
the pumps reduces from 90 ft-tdh to 8 1 ft-tdh. The lower discharge head allows the 
pumps to operate at an increase flow rate of 320 gpm, which increases the velocity 
in each of the force mains well above the 2.0 Wsec requirement. 

The CIE wet-well has a capacity of 150 gallons per foot. The operating level of the 
wet-well manhole has been adjusted to operate between 6-inches and 4.5 feet or 
600 gallons (plus the additional flow kom the collection system). The lift station 
pumps are controlled by level and not by time. The pumps clear the entire contents 
of the chamber to within 6-inches of the floor each cycle regardless of the time. 
The time of each pump cycle varies depending on the volume of sewage in the 
chamber. Therefore the chamber is not 66% full after a pumping cycle as indicated 
in the letter. 

2. The efiectiave tlse o f  Thio.gm-d at the G Q ~ ~ u G ~  ~n - Magnesium 
hydroxide (trade name Tlioguard ) is currently being used for odor control at the 
Commercial Lift Station. This chemical is injected into the wet-well and when 

Algonquin Water Services, LLC 
11 1 W Wigwam Road 
Suite B 
Litchfield Park, AZ 85340 Ph: 623-935-9367 

Fax: 623-935-1020 
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correctly applied, increases the pH of the sewage to a range that inhibits hydrogen 
sulfide from forming (PH above 8.2). Preliminary data obtained on the BMSC 
indicates hydrogen sulfide reduction as high as 66% in the collection system from 
this chemical application. Contrary to the assertion that the chemical becomes 
ineffective, this chemical actually becomes insoluble at a pH range of 9.0. Once 
insoluble, the chemical travels in solution with the sewage flow until the pH drops 
below 9.0, becoming soluble and depositing in the force main until the 
concentration raises the pH to an insoluble range once again. a-ds process 
continues through out the collection system, eventually coating the entire piping 
system and reducing hydrogen sulfide generation throughout. Current data 
indicates pH readings as high as 9.0 reaching the manhole at Boulders Drive and 
(r.lartz drive before entering the plant, supporting the fact that this chemical is not 
becoming ineffective, but is treating the entire pipeline from Commercial lift 
station to the treatment plant. Data collection from the odor control study is 
expected to provide further evidence of this phenomenon. 

BMSC has initiated a force main flushing program which utilizes the full wet well 
capacity which is pumped utilizing two pumps simultaneously, thereby increasing 
the scour velocity well above the normal operating velocity of the main. The 
increased scour velocity is more than adequate to remove any existing material 
deposition in the force main. The increased flow also improves scouring velocity 
of the receiving gravity sewer main in the North Boulder subdivision. The main 
flushing is performed on each of the fifteen pumping stations on a semi-monthly 
basis. 

Industrial Pretreatment Procrum and Sewer Cleunin.7 - As BMSC has conveyed at 
previous meetings with the Town Council, BMSC’s current tariff issued through 
the jurisdiction of the Arizona Corporation Commission (ACC) limits the 
provisions to address industrial pretreatment offenders by refusal to serve those 
commercial accounts not equipped with pretreatment equipment. As you may be 
aware, the grease trap apparatus is actually owned and operated by the commercial 
sewer customer and is not part of the BMSC sewer system. Maintaining these 
facilities is the sole responsibility of the commercial sewer customer. However, 
there are responsibilities under more recent Fats Oil and Grease (FOG) regulations 
that require a minimal effort for the reduction of discharges that lead to excessive 
material build-up or sewer back-up. By the Town Council adapting an ordinance 
addressing industrial pretreatment standards, maintenance of these facilities can be 
mandated and enforced. However, without a Town Ordinance, BMSC can merely 
suggest methods for controlling and maintaining grease traps in an appropriate 
manner paralleling the best available practices and industry standards. At this time, 
whether the methods of control are enacted is the sole discretion of the sewer 
customer. Attached are materials developed by BMS C for commercial customer 
distribution to help remind customers of these practices. 
As of March of this year BMSC has developed a gravity and force main flushing 
program. As discussed in item 2 above this program concentrates on flushmg 
and cleaning of two separate areas of the collection system. First, the lift station 

2 



and wet-wells of each lift station are allowed to surcharge to its maximum capacity. 
The wet-wells are flushed by utilizing the maximum pumping capacity of each 
station. This method allows industry recommended standard scouring velocity to 
be achieved. Each force main is flushed twice per month as a minimum, or more 
frequently, on an “as-needed” basis. 

I 

The gravity main program includes iluslGng and cleaning of gravity mains on a 
repeating basis. Currently, this program is limited to the most problematic areas of 
the collections system. Once completed, the program will expand to maintain 
sewer mains of a less problematic nature. The recently completed odor control 
study will help identify problematic areas by monitoring hydrogen sulfide 
formations which are an indicator of debris deposition in the mains. The goal of the 
program is to maintain each gravity sewer main according to best available 
practices and industry standards. 

4. In Re.YnoF1.W to item No. 4 of the Muv 25 letter, it is unclear what portion of the 
collection system that is being referred to. However BMSC has commissioned a 
comprehensive odor control study which will identify any odor emitting situations 
of the most notable areas of the collection system. Once identified, these areas will 
be addressed: including physical modifications and improvements that may warrant 
odor scrubbing technology as suggested. 

In reference to the four points above, BMSC offers the following comments to the nine 
specific suggestions noted as solutions to the noted problems as foreseen by the Town 
of Carefree. 

1. Closinr one 6-inch muin io increase th.e velocitv in the pipe. As noted in the first 
point above, it appears that closing off the 6-inch force main may actually change 
the operating performance of the pumps, increasing the total discharge head and 
reducing the pumping rate leading to a decrease in the velocity in the force main. 
Once the odor control study is complete, BMSC will analyze the data to determine 
if there are indicators of debris deposition in the force main. If so, BMSC will look 
at opportunities to increase velocity to industry standard levels which discourage 
deposition of material in the force main. 
Usinp-ferric chloride as an odor elinninution chemical in oluce of the Thio-,~uarcl.. 
To date the decision to use Thio-guard (magnesium hydroxide) in the collection 
system has proven to be very effective at managing hydrogen sulfide in the 
collection system. As is the situation at the Commercial Lift Station, magnesium 
hydroxide is an effective odor deterrent to odor formation in situations that offer a 
method of treatment before hydrogen sulfide is ever formed. When properly 
applied, thts chemical can eliminate the formation of hydrogen sulfide at its point 
of application as well as at hc3 receiving collection system. Femc Chloride on the 
other hand, can only treat hydrogen sulfide after formation. Therefore the addition 
of magnesium hydroxide at the commercial lift station is a proactive measure that 
maintains an environment in the collection system that discourages hydrogen 
sulfide from ever forming; whereas ferric chloride must be added at a point after 
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hydrogen sulfide is formed. In addition, this chemical is much more dangerous to 
handle, is hazardous, is corrosive to the collection system infiastnicture and is 
detrimental to the receiving biological treatment process. The use of this chemical 
as a final point of application at the treatment plant may be evaluated as part of the 
odor control study. BMS C is confident with its selection of odor control chemical 
at this time. 

3. FlIuxhjixq - the presswe line with e_nouph water-to vacate thsxntire line on a rwular 
.basis ( lQ,OOO gallons per f2iishin.q). As noted in item 2 above, the BMSC has 
adapted line flushing programs for both force main as well gravity mains. 
However, the odor control study should present evidence that material deposition 
indicators are present. If warranted, BMSC will make appropriate measures to 
improve scouring velocities in this force main which may include increasing the 
volume of media pumped into the force main to clear debris deposition. 

4. Usin2 a27 odor scrubber at the pressure line discharp manhole. Although the 
exact location point of application referenced in the letter is unclear, BMSC will 
not rule out any warranted improvement as deemed necessary through the odor 
control study, which may include physical improvements such as the application of 
odor scrubbing technologies. 

5, Estab_lis!iinE a program of inspecting the grease traps f o r  proper maintenances. 
BMSC favors the proactive measure of grease trap inspection. However it is 
BMSC position that for this program to be effective; the Town of Carefree needs to 
pass an industrial pretreatment ordinance that gives BMSC the authority for 
inspection as well as enforcement actions for non compliance. BMSC has prepared 
the attached informational documents to be mailed to each customer in support of 
informing commercial sewer customers of the standard practices for control and 
maintenance of their grease traps. 

6. Pressure cleanin.? rruvitv sewer lines on a re,cular basis often enough ta eliminate 
&&?up in the system. As mentioned in point No. 3 above, the gravity main 
flushing program incorporated in March of this year, includes flushing and 
cleaning of gravity mains on a repeating basis. Currently, this program is limited 
to the most problematic areas of the collections system. Once completed, the 
program will expand to maintain sewer mains of a less problematic nature. The 
recently completed odor control study will help identify problematic areas by 
monitoring hydrogen sulfide formations which are an indicator of debris 
deposition in the mains. The goal of the program is to maintain each gravity sewer 
main in accordance with the best available practices and industry standards. 

7.  Install egmps and line sized to-pump the dailv flow on u continuous basis. The 
implementation of continuous pumping systems (Vanable Frequency Drive or 
VFDs), are only applicable to higher flows, which are not experienced in the 
BMSC collection system. Current flows in to the BMSC wastewater treatment 
plant average 79,000 gallons during the summer months and nearly 140,000 
gallons during the winter months. If all of this flow ran through a single pump 
station equipped with VFDs a continuous pumping rate of 100 gallons per minute 
(gpm) for winter months and 55 gallons per minute during summer months would 
be required. These flow rates are well below the recommended scour velocity for a 
standard 6-inch main (1 60 gpm). Since this is not the case and the majority of the 
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flow is pumped during a 1 ?-hour period, the application of continuous flow pumps 
would lead to the same operating scenario as the intermittent pumping system 
currently used and the pumps would still shut off during low flow periods. 

Moreover, continuous pumping systems can increase odor problems due to long 
detention times in the wet-well, since the pumps operate by maintaining a 
minimum wet-well level at all times. Also continuous pumping systems can reduce 
scour velocity in the mains as flow rates are reduced to maintain the minimum wet- 
well levels. Conversely, intermittent pumping systems such as those employed in 
the BMSC collection system, actually help reduce odors by reducing detention 
time in the wet well (as the pump systems are operated to pump to nearly empty 
wet-well level each pumping cycle), and maximizing the velocity introduced to the 
collection system by maintaining maximum flow rates at all times during the 
pumping cycle. For the minimal flows involved, BMSC maintains that the 
intermittent pumping systems are the most appropriate for optimal odor control. 

8. Elimination of large amounts of stored. raw sewa.~e at each lifr station. As 
previously communicated to the Town, this evaluation was completed nearly six 
months ago and operational changes have been employed at most of the lift 
stations. For example, the CIE lift station has a wet well that can operate between 
0 and 10 feet. This operating level has been changed to 0.5 to 4 feet. BMSC has 
incorporated these operation changes to significantly reduce the detention time of 
the raw sewage in the wet-wells even though the changes have increased the 
operating cost and the amount of energy used as the number of pumping cycles 
have increased significantly. 

9. Find and install acoustical material to soften sound fiom the Dlant. As discussed 
at the public council meeting on June BMSC has been proactively investigating 
the sound issues at the BMSC WWTP. A Phase I report was issued in draft form 
outlining the decibel levels at various points around the plant, as well as proposed 
improvement to various sound emitting equipment. Currently specifications and 
installation details are being developed by the third party engineering fm of 
Damon S. Wiiliams and Associates (DSWA). As noted in the attached project 
timeline. specifications should be received in the next thirty days and construction 
will begin shortly thereafter. 

As presented in the December 12,2003 meeting between BMSC staff and Town Council 
Members, BMSC's resolution of the odor issue will require a balanced approach of 
treating each of the aesthetic issues in combination with sustaining complete odor control 
in all problem areas. BMSC continues to address aesthetic issues by a combination of 
physical; chemical and mechanical improvements required to eliminate sewer conditions 
which promote odor formation and eliminate fugitive emissions from odor collection and 
treatment systems. The goal of this effort is to modify operating conditions to reduce odor 
causing compounds to minimal levels, record these levels and modify the existing odor 
control equipment to mitigate these levels with efficiency. As noted in the attached odor 
improvement timeline, to date, we have completed operating adjustments and 



modifications to the system that represents normal operating conditions. The odor control 
study initiated June 3, 2004 will record these conditions. From this information, 
adjustments and modifications to the odor control systems will be made which will 
achieve and maintain odor control within regulatory guidelines. 

As discussed in our December 12, 200; meeting with Town staff, the aesthetic 
improvement schedule will take some time to complete. I have attached a project time line 
which references our proactive agenda along with noted projections to our on-goins 
efforts. 

As is evidenced by the numerous improvements previously completed and recognized by 
the Town, BMSC is committed to being a good neighbor in the Carefree community. 
BMSC is committed to continuing to operate and maintain the plant and appurtenant 
facilities in compliance with all regulatory requirements. We will continue to work 
diligently with environmental regulatory agencies, Town officials and community 
representatives to achieve an operation which is performing within all laws and regulation 
and is aestheticaIly acceptable to the surrounding community. If you have any questions, 
please contact our office at 450-575-7303. 

Sincerely, 
Black 4ountain Sewer Company 2 

L. Wade 
e a g e r  of Engineering and Construction 

Algonquin Water Services, L.L.C. 

J L W J l W  BMSC ompro*emen1s 

~ 

cc: 
Michael D. Weber P.E., General Manager Algonquin Water Services, L.L.C. 
Bob Dodds P .E .P,resident, Operations Algonquin Power Services; L.L.C. 
Charlie Hernandez - Operations Manager Algonquin Water Services, L.L.C. 

6 





June 30,2004 

Spanish Village 
Acct No. 1000872 
SO50 N -40" S t .  Suite 260 
Phoenix AZ. 85018 

ALGONOUIN 

Attn: Commercial Account Sewer Discharger 

RE : BMSC -FATS OIL AND GREASE (FOG) REDUCTION PROGRAM 

The discharge of fats, oils, and grease (FOG) is a leading cause of sewer spills. This letter is being sent 
to you to inform you of Black Mountain Sewer Company's (BMSC's) on-going efforts to reduce the risk of 
outfall or sewer spills from grease accumulation in the sewer mains. To prevent this material from 
entering the sewer system, BMSC requires commercial customers discharging high levels of FOG to 
install grease removal equipment. To ensure that this equipment functions effectively, restaurants and 
FOG discharges must periodically remove accumulated FOG and food solids from these devices. 
Restaurants and other high FOG dischargers, frequently utilize commercial pumping contractors to clean 
their grease removal equipment and properly dispose of the removed material. It B the sole 
responsibility of the commercial sewer account to properly document the proper maintenance of these 
devices. 

.The material pumpedfrom the grease removal equipment is comprised of grease, fats, oils, trash, food 
solids, and water. Because of the high levels of grease, fats, and oils in this waste stream, the pumped 
material cannot, under any circumstances, be discharged to the environment or into the sewer system. A 
licensed commercial waste hauler may be used to properly maintain and dispose of industrial strength 
waste from sewer grease traplinterceptors. 

Furthermore, the practice of discharging treated or untreated wastewater from a pumping vehicle into the 
sewer without permission of the BMSC is strictly prohibited. The practice of decanting or discharging 
wastewater from any device back into grease.traps or interceptors constitutes a n  unauthorized 
discharge. Furthermore, discharges of pumped grease trap or interceptor wastewater to other un- 
permitted locations, such as carwash interceptors or manholes, is also prohibited. Unauthorized trucked 
waste discharges and the failure to obtain the required permit are prohibited under local and federal laws; 
violations may result in enforcement procedures up to and including civil or criminal penalties. 

The attached flyer illustrates guidelines associated with the on-going FOG reduction program. Please 
help us protect the environment by properly operating and maintaining your grease collection system. For 
more information on the community-wide FOG reduction program, please contact the BMSC customer 
service line at 480-575-7303. 

Thank you for your support 

Black Mountain Sewer Company 

Algonquin Water Services, LLC 
111 W Wigwam Road 
Suite B 
Litchfield Park. AZ 85340 Ph: 623-935-9367 

Fax: 623-935-1 020 



Black Mountain Sewer Company  

Fats Oils and  Grease (FOG) 

Fats, Oil and Grease (FOG) discharged into the sanitary sewer by commercial or industrial users 
can cause a number d problems in the sewer system Grease 8 oil have poor solubility and tend 
to separate from the aqueous phase Although this characteristic IS advantageous in facilitating 
the separation of oil 8 grease in pretreatment devices such as grease traps and interceptors, it 
complicates the transportation ofwastes in the sewer and can complicate treatment and disposal 
at the wastewater treatment plant 

FOG in wastewater from food service facilities can result in decreased carrying capacity of 
sewers due to congealed, cooled grease which coats the inside of the pipes. Once a pipe 
becomes constricted, the potential for a stoppage increases. Stoppages can and will eventually 
cause sanitary sewer overflows. In order to ensure efficient sewage treatment, protect the sewer 
system and protect public health, the Black Mountain Sewer Company (BMSC) has established 
the following requirements for all commercial business accounts: 

General Requirernent 

Any type of business where oil and grease may be discharged into a public sewer shall have an 
interceptorltrap The interceptor or trap shall be of a type and capacity approved by BMSC 

a. 

b. 

C 

d. 

e. 

f. 

9. 

h. 

Each interceptor or trap shall be accessible at all times for inspection, cleaning and 
removal of grease and other material. Interceptors or traps installed outside of the 
building shall be constructed in such a manner so as to exclude the entrance d surface 
water and storm water. 
The interceptor or trap shall be situated on the User's premises. Operation and 
maintenance of the trap is the sole reasonability d the commercial sewer account. 
Building repair or remodels permitted for use requiring interceptorsltraps shall be subject 
to these regulations. 
Waste discharges from fixtures, including but not limited to, scullery sinks, pot and pan 
sinks, mop sinks, soup kettles and floor drains, shall be drained into the sanitary sewer 
through an interceptor/trap. Toilets, urinals and other similar fixtures shall not drain 
through the interceptorltrap. 
Interceptors and traps shall.be maintained in efficient operating condition. At minimum, 
grease traps must be cleaned monthly or as deemed necessary by the Industrial Waste 
Inspector. The use of chemicals, bacteria or other agents to dissolve grease or otherwise 
clean grease interceptors/traps is specifically prohibited. No such grease shall be 
introduced into any drainage piping leaving the premises, or public or private sewer. 
Large capacity concrete type interceptors (500-gallon capacity or greater) shall have a 
suitable sample box to provide access for collection of wastewater samples. Large 
interceptors must be serviced every three-months or as deemed necessary by the 
industrial waste inspector. 
Each appliance connected to a pre-cast under sink type grease trap shall have a flow 
device installed. No dishwashers may be connected to these types of grease traps. 
A record ofgrease trap cleaning or copies of grease interceptor servicing must be 
maintained for the previous twelve-month period and made available for inspection by the 
BMSC's representative (sample form attached). 

Additional Information 

For additional information on limiting FOG into the sewer system, please contact the BMSC 
Customer Service line at (480)-575-7303 



Frequently Asked Questions (FAQ) 

About 

Fa t s  Oil and Grease - (FOG) 

IS FOG a problem in O u r  Area? 

For sewage collection and treatment of commercial business, the answer is an 
emphatic YES! FOG is singled out for special attention because of its poor 
solubility in water and its tendency to separate from the liquid solution. 

Large amounts of fats oil and grease in the wastewater cause trouble in the 
collection system pipes. FOG decreases pipe capacity and, therefore requires 
piping systems to be cleaned more often and in some cases, replaced sooner 
than otherwise expected. FOG can also hamper effective treatment and odor 
control at the wastewater treatment facilities. 

FOG in a warm liquid may not appear harmful. But, as the liquid cools, the 
grease or fat congeals and causes nauseous mats on the surface of settling 
tanks, digesters, in the wet wells of pumping stations, and the interior OF pipes 
and other surfaces which may cause a shutdown of wastewater treatment units. 

Problems caused by wastes from restaurants and other FOG-producing 
establishments have served as the basis for ordinances and regulations 
governing the discharge of grease materials to the sanitary sewer system. This 
type of waste has forced the requirement of the installation of preliminary 
treatment facilities, commonly known as grease traps or interceptors. 

What is a grease t r ap  a n d  how does it work? 

A trap is a small reservoir built into the wastewater piping a short distance from 
the grease producing area. Baffles in the reservoir retain the wastewater long 
enough for the grease to congeal and rise to the surface. The grease can then be 
removed and disposed properly. 

What is a g r e a s e  interceptor? 

An interceptor is a vault with a minimum capacity of between 500 and 750 
gallons that is located on the exterior of the building. The vault includes a 
minimum of two compartments, and flow between each compartment is through 
a 90" fitting designed for grease retention. The capacity of the interceptor 
provides adequate residence time so that the wastewater has time to cool, 
allowing any remaining grease not collected by the traps time to congeal and rise 
to the surface where it accumulates until the interceptor is cleaned. 



How do I clean my grease trap? 

Grease trap maintenance is usually performed by maintenance staff, or other 
employees of the establishment. Grease interceptor (GI) maintenance, which is 
usually performed by permitted haulers or recyclers, consists of removing the 
entire volume (liquids and solids) from the GI and properly disposing of the 
material in accordance with all Federal, State, andlor local laws. When performed 
properly and at the appropriate frequency, grease interceptor and trap 
maintenance can greatly reduce the discharge of fats, oil, and grease (FOG) into 
the wastewater collection system. 

The required maintenance frequency for grease interceptors and traps depends 
greatly on the amount of FOG a facility generates as well as any best 
management practices (BMPs) that the establishment implements to reduce the 
FOG discharged into its sanitary sewer system. In many cases, an establishment 
that implements BMPs will realize financial benefit through a reduction in their 
required grease interceptor and trap maintenance frequency. WARMING! Do not 
use hot water, acids, caustics, solvents, or emulsifying agents when cleaning 
grease traps and interceptors. 

Grease Trap Maintenance 

A proper maintenance procedure for a grease trap is outlined below: 

5OL105 
ACCUWULA7IOH 

-- .............. 

i Step 
~. . . . . . . - -. . . . . . . 

1. 

, . . . . . . . . 
2. 

- . . . . . . . 
3. 

. . . . .  -. - 
4. 

Bail out any water in the trap OT interceptor to facilitate cleaning. The water should be contained and 
should not be discharged into the sanitary sewer if the Oil and Grease concentration is greater than 50 
parts per million (ppm). Any discharges intothe sanitary above 50 ppm is not allowed and should be 
disposed of by a professional waste handler. 

: 

- . . . . . . . . . . . . . . . . . .. ~ _ _ _ .  -. ._ - ___ ..................... - 
. Remove baffles if possible. 

. . . . . . . . . . . . . . . . . . . . . . . I-----. - ................. - - 
~ 

Dip the accumulated grease out of the interceptor and deposit in a watertight container. 

Scrape the sides, the lid, and the baffles with a putty knife to remove as much of the grease as possible, 
~ - -. . __. - ....... ___..__..... -I-- .................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . .  .............. 



........ -- ..--.__c ....................... .... ...... . . .  ....... - - - 
and deposit the grease into a watertight container. 

- ............. _, .............. __-. . rl_.____...--.----..... --__: 

5. 

6. : Replace the baffle and the lid. 

7. 

: Contact a hauler or recycler for grease pick-up. 
- - ........ __  . -- - -  

r - ---.~_._.__.______._.___I__ ~ --..-.-I.-_- - --- ) 
Record the volume of grease removed on the maintenance log. 

I ...................... - .- -. ....--- ......... -..-----.-_-__..--.- ../-- .---..- 

Grease Interceptor Maintenance 

Grease interceptors, due to their size, will usually be cleaned by grease haulers 
or recyclers. Licensed septage haulers can also pump out grease interceptors 
and haul the waste to the treatment plant. There are a number of companies 
who are permitted to haul and dispose of FOG. 

A proper maintenance procedure for a grease interceptor is outlined below: 

NOTE: Since the establishment is liable for the condition of their pretreatment 
devices, the establishment ownerdrepresentatives should witness all 
cleaning/maintenance activities to verify that the interceptor is being fully cleaned 
and properly maintained. 

AIR INTAKE 
.- VENT 

INTERCEPTOR 
covw 

i’ 

AC C Uf~lUtATION 

~ .... . - ..... --.-- -_ 
I i Step Act ion I 

.~ ..... 
1. 

2. 

Contact a grease hauler or recycler for cleaning. 

Ensure that all flow is stopped to the interceptor by shutting the isolation valve in the inlet piping to the 
interceptor., 

-- .......................................................................... -- ..... ....... 

- ...... ... ................ ........................... - - - 
3. Remove the lid and bail out any water in the trap or interceptor to facilitate cleaning. The water should be 

discharged to the sanitary sewer system. 
. . . . . . . . . . . . . . . .  . . . . . . . . . . .  -. ....... ..................... . 



.................... ............... - ,  .... ... . - - - -  ... 
4. Remove baffles if possible. 

5 .  

6. 

- - ..... -- . . ... 

' Dip the accumulated grease out of the interceptor and deposit in a watertight container. ____ . ..-___I-.__.-.--_----. 

Pump out the settled solids and then the remaining liquids. 

7. j Scrape the sides, the lid. and the baffles with a putty knife to remove as much of the grease as possible, and : 
deposit the grease into a watertight container. 

_-_____.__I ..... - -- 
0. y Replace the baMe and the lid. 

9. 

,----I_ __ .__._._.______-_.-_-_____._..._---...---.-----I_ ! 
: Record the volume of grease removed on the maintenance log. 
. ................................ * -___-___-._ ~. 

Can you recommend a maintenance schedule? 

All grease interceptors should be cleaned at least Once each month. Some 
establishments will find it necessary to clean their traps more often than twice per 
month. If the establishment is cleaning too often, the owner should consider 
installing a larger trap or interceptor. 

D o  I have a grease trap? 

If the establishment is uncertain whether it has a grease trap, the owner should 
contact the Black Mountain Sewer Company (480)-575-7303 for a scheduled 
inspection. 

Do I need a grease trap? 

Any establishment that introduces grease or oil into the drainage and sewage 
system in quantities large enough to cause line blockages or hinder sewage 
treatment is required to install a grease trap or interceptor. 

Interceptors are usually required for high volume restaurants (full menu 
establishments operating 16 hrs/day and/or serving 500+ meals per day) and 
large commercial establishments such as hotels, hospitals, factories, or school 
kitchens. Grease traps are required for small volume (fast food or take-out 
restaurants with limited menus, minimum dishwashing, and/or minimal seating 
capacity) and medium volume (full menu establishments operating 8-16 hrs/day 
andlor serving 100-400 meals/day) establishments. Medium volume 
establishments may be required to install an interceptor depending upon the size 
of the establishment. 

Is the grease trap I have adequate? 



The Uniform Plumbing Code requires that no grease trap have a capacity less 
than 20 gallons per minute (gpm) or more than 55 gpm. The size of the trap 
depends upon the number of fixtures connected to it. The following table 
provides criteria for sizing grease traps: 

_ _ - ~ . - . I - _ _ _  ~._- - - - . - - - - - -_ . - - . I__  _._ _---- 
i .Total number of 
j fixtures connected I flow, gprn i capacity, Ibs 

: I  . 20 
! 

; 2  ' 25 : 50 t 

I Required rate of I Grease retention 

._ .. . ... - __ 
i 

40 
... ~ - .. ~ 

- 
I f 

j 3  j 35 f 70 ! 

___y___ rl------_____ -_-_--- 
i 

____..___I___ ~ 
- ---L -.-.--------! 

4 50 : 100 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- . - ........ I 

The size will also depend largely upon the maintenance schedule. If a grease 
trap or interceptor is not maintained regularly it will not provide the necessary 
grease removal. The establishment should work out a specific cleaning schedule 
that is right for the establishment. All grease traps need to have the grease 
cleaned out periodically and no one likes to do the job. H is a dirty job. Running 
extremely hot water down the drain only moves the problem down stream. It 
does not go away. Catch the grease at the source! This is the most economical 
means to reduce all costs. 

What if I don't install a grease trap? 

If the establishment uses grease and oil in food preparation, it will eventually 
encounter a maintenance problem with a plugged building sewer line. The 
blockage can create a sewer backup situation and ultimately a potential health 
problem in the establishment. Someone will have to pay for removing the 
blockage. If the problem is in the building sewer line, then the establishment has 
direct responsibility for paying for the maintenance. If the blockage or restriction 
is in the public sewer main and it can be proven that the establishment is the 
cause of the blockage, then the establishment may have to pay for the public 
sewer to be maintained. Blocking a sanitary sewer line k also a violation of the 
federal Clean Water Act. 

Who determines i f  I need a grease trap or interceptor? 

An approved grease trap or interceptor shall be installed according to the 
Uniform Plumbing Code, Maricopa County Environmental Services Department 
(MCESC) or the Arizona Department of Environmental Quality 
The rules of the Health Department will also assist the establishment in 
determining if a grease trap or interceptor is required. The BMSC prohibits the 



discharge of materials that can solidify and create blockages in the wastewater 
collection system or treatment plants. The BMSC, MCESD or ADEQ may make 
periodic inspections to see that no health problems exist due to improperly 
maintained grease interceptors. These agencies may enforce if a problem exists. 

How can I get  in compliance? 

The establishment should contact the BMSC (480)-488-2987. This will enable 
the proper jurisdiction to assist the developer with design standards, 
establishment of cleaning schedules or advise cf any problems showing up in the 
wastewater collection system. Along with sewer tap inspections, a grease 
interceptor inspection is required regardless of whether the establishment has an 
existing trap or is installing a new one. 

What are the criteria for inspecting grease traps? 

All food service establishments suspected of causing problems to the collection 
system or treatment facilities will be  inspected. The inspectorwill use the 
following criteria to inspect grease traps: 

.- __ . ...- - . -. . 

' Percent of Trap Filled * Trap Condition 
-~-___I_ ~ - -- 

25 Good 

25- 50 ; Fair 
. . . . . . . . . . . . . . . . . . - .____.-..__, - _, - 

__ I..I-. .. _._____. .~ .- . .. . -. .. , -. -. - 

If the trap is in FAIR condition, the establishment should be advised to keep an 
eye on the maintenance schedule. The cleaning frequency may need to be 
increased. If the trap is in POOR condition, the establishment should be issued a 
compliance order to have it cleaned immediately. The establishment should then 
be required to contact the issuing authority within 30 days to verify that the 
grease interceptor has been properly cleaned. 

I. .. 



Commercial Accounts 

Spanish Village 
5050 N 40* Street Suite #260 
Phoenix 8501 8 

El Pedregal 
34505 Scottsdale Road 
Scottsdale, AZ 85262 

Bakery Cantina 
25 15 N. Scottsdale Suite #1 
Scottsdale AZ 85257 

Pia's 
PO Box 5443 
Carefree, AZ 55377 

Bad Donkey 
PO Box 5292, 
Carefree, AZ 85377 

Basha's 
PO Box 488 
Chandler AZ 85244 

Pizzafarro' s 
2800 N. Central Suite #IS00 
Phoenix AZ 85004 

Flap Jacks 
2800 N. Central Suite #1500 
Phoenix AZ 85004 

China Joy 
2800 N. Central Suite #1500 
Phoenix AZ 55004 

English Rose Tea Room 
PO Box 5565 
Carefree, A2 85377 

Boulders 
PO Box 2090 
Carefree, AZ 55377 

Carefree Inn 



37220 N. Mule Train 
Carefree, AZ 55377 
Trattoria Romania / Carefree Plaza 
PO Box 921 
Carefree AZ, 85377 



To: E. Morgan 

Fmm: S. Francom 

Cc: G. Gardner, J. Pearson 

Date: June 29,2004- 

Re: Black Mountainsewer - Letter d June 23.2004 

Assuming that everything in the above referenced letter is true there are some obvious 
information that has been excluded that I believe needs response and indicates that Black 
Mountain still has not fully addressed their system problems. 

There is approximately6,200 feet of 4" and 6 sewer pressure line between the CIE lift station 
and the first manhole inside the Boulders. That much line would hold approximately 8,620 
gallons of sewerage. If the CIE lift station pumps 30,000 to 40,000 gallons average per day 
and pumps approximately 600 gallons each time it pumps at a rate of 320 gallons per minute 
that equates to the line being evacuated 3.5 to 4.6 times every 24 hours. At 320 gallons per 
minute it would take about 27 minutes of constant pumping to vacate the line . Under the 
conditions as described in the letter, the pumps would run each time they turned on less than 
two minutes. It is evident that there is sewerage sitting in the line for an extended period of 
time. They indicated that the pH as tested in the manhole at QuartzValley and Boulder Drive 
is as high as 9.0 which indicates that the sewerage could not smell because of the residual 
capability of the Thioguard, However the sewerage stream still stinks and as a result they 
have sealed all the manholes. Either the pH reading is incorrect, Thioguard does not work as 
they believe or the Thioguard is not in the sewerage stream in the quantities they have 
indicated. 

As to the flushing of the CIE and other lift stations, unless additional water is introduced at 
the time of the flushing I cannot see that normal sewerage flow would be sufficient to flush the 
8,520 gallons of setting sewerage from the pressure line. They indicated that the C IE lift 
station containment capacity was 150, gallons I f t  that would mean that they would have to 
have approximately an equivalent of 57 feet of wet well to have sufficient water to empty the 
pressure line. I do not believe that the pressure line has ever really been totally flushed out. It 
would be so easyjust to do it instead of arguing about what they have done or not done. 

I know that there was in place in the Boulder Sewer Company's filing with the Arizona 
Corporation Commission a far reaching Requirement of Service document. That document 
contained strong limitations as to the type of sewerage the sewer company would take. 
Included in that document were limitations as to the temperature, BOD strength, fat and oil 
content and specific prohibitions on chemicals and other products. That document was used 
by the Boulders Sewer to regulate private and commercial discharges into the collection 
system and was used to cause the cleaning.of grease traps by restaurants and public 
cooking and baking facilities. It was used to eliminate discharge of photo developing 

1 



chemicals and chlorine discharges to the collection system. That document must still be in 
place and is a matter cf public record I would presume. 

Finally, I believe at the Commercial Lift Station there is still in place a large septic tank 
between the manhole on Ho Street and the new wet well manhole at the lift station which 
might be affecting the septic condition of the sewerage. 

Page2 



1 BLACK MOUNTAIN SEWER CORPORA TION 

Mayor Edward C. Morgan 
Town of Carefree 

August 10,2004 . 

As agreed upon during the August 3, 2004 Town of Carefree council meeting, I am 
pleased to provide you the action plan presented as Figure 1, below. This plan is based on the 
recommendations of the recently completed odor study conducted by Lamb Technical Services. 
Black Mountain Sewer Company (BMSC) remains committed to continuing the numerous 
improvements the Town has already recognized as having significantly improved the situation 
which we inherited from the prior owners and believes these projects will fbrther eliminate the 
minor odors that might exist at the plant site and w i t h the collection system. 

sound attenuation material at the plant site, and an additional chemical feed station in the 
collection system. 

This action plan provides for the installation of additional sealing material at the plant site, 

Figure 1 - Timeline for Odor Improvements 

Black Mountain Sewer Co. 
PO Box 459 

Litchfield Park, AZ, 85340 

Telephone: (623) 935-9367 Facsimile: (623) 935-1 020 



August 10,2004 
Town of Carefree Action Plan 
€!age 2 

As we had discussed, BMSC believes that its long standing record of complete regulatory 
compliance and its past commitment t o  resolving this situation as evidenced by the numerous 
improvements implemented to date, demonstrate our good faith efforts in this matter. 
Unfortunately, the Town has chosen to  condition the signing of the operating agreement upon 
resolution of the perceived odor situation and indicated in the most recent council meeting that 
resolution would be deemed achieved only when the Town received a letter from the Boulders 
Home Owners Association indicating complete satisfaction with the situation. BMSC believes 
this to be an unrealistic, unachievable goal and fixther believes that the Town is unduly and 
unreasonably withholding the operating agreement. Consequently, before any future 
improvements will be considered, BMSC and the Town must enter into an operating agreement. 

Should you need to discuss this matter further, please do not hesitate to call. Thank you 
for your time and consideration. 

Very truly yours, 

- 

Michael D. Weber, P.E. 
General Manager 



To: E.Morgan 

From: S. Francom 

CC: J. Pearson 

Date: August 17,2004 

Re: My response to Black Mountain Sewer‘s letter re the “Action Plan” as a result of 
Lambs odor study 

First I want to say that Lambs study was quite complete however he has one glaring mistake 
that could and will effect odors in the Boulder. He states that the pressure line discharge form 
the CIE lift station into the gravity line occurs at the manhole located at Century and Boulders 
Drive and at that location he encountered concentrations of 700 PPM. The actual discharge 
point is the manhole located at Boulders Drive and Ironwood and if the concentration of odors 
remains equal or higher at that location there will be a problem at that intersection. I do not 
know why he was told that Century Way was the discharge point unless there were odor 
complaints and he investigated that location only. 

As to the action plan, I look at the things that BMS has indicated they are going to do as a 
result d the study and I believe that the actions they have indicated to do were all in place 
prior to the study and none are a result af the study The study indicated that the main 
problems were the turbulence at the manhole at Boulder Drive and Quartz Valley near the 
treatment facility, undersized suction blowers on the filtration system, ineffectiveness of the 
current filtering system because the treatment train covers allow too much infiltration of air 
into the system thus destroying the negative pressure under the covers which then does not 
draw odors from the treatment trains into the filter, the wrong type and size of filter. 

The study had nothing to do with Sage Brush nor sound attenuation. It recommends redesign 
of the QuartzValley manhole to eliminatethe turbulence and add a connection to the filtration 
system to cause a negative pressure in the manhole and installation of a multi-stage wet 
filtration system sufficient in size to cause negative pressures in all the treatment train vessels 
including the metering house, aeration basins, sludge wasting basins and the manhole at 
QuartzValley. 

It is still my belief that one of the pressure lines from the CIE to the gravity system should be 
eliminated or thoroughly flushed on a regular basis mitigate odors up stream from the 
treatment facility. I also know that when the CIE pumps run the gravity flow line in the 
boulders is super charged causing a higher pressure in the manholes that force air from the 
manholes. (Supercharge of a gravity line is when the inflow into the manholes exceed the 
capacity of the out flow pipe and the oufflow pipe fills completely and ,partially fills the 
manhole displacing the air in the manhole.0 
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BlOXlDE . . . WE NATURA1 SOLUTION 

To meet the needs o f  the industry, 

USFilter's Davis Process Products has 

developed BIOXIDE as a means to 

eliminate the odor, corrosion and safety 

problems associated with hydrogen 

sulfide i n  sewage I n  addition, 

BiOXIDE@ combats most other odors 

commonly found in wastewater treatment 

systems BIOXIDEm is a unique, proven 

product because I t  achieves sewage odor 

control naturally, rather than chemically 

As a result, BIOXIDE' both removes 

dissolved hydrogen sulfide and prevents 

i ts  formation Th i s  fact makes the 

BIOXIDE" process ideally suited 

to provide effective and affordable 

odor  control throughout rhe entire 

collection system. 

BIOXIDEB is a patented process which 

controls hydrogen sulfide odors and 

corrosion biologicalIp Introduction 

o f  nltrate oxygen via addition o f  

BIOXIDE* solution into a waste stream 

creates an environment in which certain 

naturally occurring bacteria thrive. These 

bacteria utilize the dissolved hydrogen 

sulfide which is present as a part of their 

metabolism, thereby cost-effectively 

removing any dissolved hydrogen sulfide 

from the wastewater. This process 

eliininates the odor, corrosion and  

safety problems associated with 

atinospheric hydrogen sulfide. Th i s  

removal mechanism, patented by 

USFilter's Davis Process Produccs in 

1990, allows econon!ical eliniination of 

dissolved hydrogen sulfide for a far 

broader range of wasce\vater collection 

T H E  U S F I L T E R ' S  D A V I S  P R O  C E S  s P R O D U C T S  

S O L U T I O N :  B I  O X  I D E *  

system odor problems than previously 

considered possible with nitrate addition 

to prevent anaerobic biological activity. 

T h e  BIOXIDE process has a proven 

track record for controlling hydrogen 

sulfide in a variery of collection system 

applications, with over 1,000insta~~ations 

throughout  the U.S.and Canada. 

Dissolved hydrogen sulfide concentrations 

of over 50 ppm are reduced to 4 . 1  ppm 
in the most severe applications. 

CONTAINS NO HAZARDOUS SUBSTANCES 

REWCES BOD 

Because BIOXIDE' achieves odor control 

biologically, an additional benefic of its 

use is sewage BOD reduction. Therefore, 

a potential  Secondary benefit of  

BIO?CIDE" is reduced BOD loading and 

increased treatment plant capacity where 

BOD loading is limiting. 

TREATS OTHER COMMON SRlWGE ODORS 

Hydrogen sulfide IS normally the 

predominant sewage odor problem. 

However, other odorous s u h r  compounds 

such as mercaptans and organic sulfides 

can also contribute to odor problems. The 

biological environment created by 

BIOXIDE@ will effectively remove these 

problem compounds as well. 

PFFESlS CORROSION 

Many options to control or  eliminate 

odor coinpromise safety by reaction and 

flammability. Their storage and handling 

is often hazardous and costs are high, 

making them economically impracticable. 

Based upon the requirements o f  a 

particular odor problem, USFilter's Davis 

Process Products w i l l  design a n d  

administer a BIOXIDE@ solution dosage 

strategy to stimulate and sustain the 

biological process DIOXIDE" i s  an 

aqueous solution ofnon-hazardous nitrate 

salt (as defined by the EPA CEKCLA list). 

Therefore, the use of BIOXDE' releases 

no hazardous substances to the 

environment, nor does it expose workers 

or the public to potentially dangerous 

SIcuatlOns 

Collection system and treatment plant 

equipment and structures of concrete or 

metal are severely comoded by atmospheric 

hydrogen sulfide. While no product can 

reverse the damage already caused by 

existing corrosion, BIOXIDE" reduces 

further corrosion by effectively eliminating 

dissolved hydrogen sulfide, the source of 

atmospheric hydiogen sulfide. 

- 



B I O X I '  
Y O U R  

%ystem d 

problem ha 

number ojke 

system. Thisl; 
Process Prod& 

The BIOXIDE" System for odor control 

is a complete programwhich is guaranteed 

to solve specific odor problems within 

wastewater collection and treatment 

systems. USFilter's Davis Process Products 

guaranteesyour lOO%satisfactionwith the 

ability ofBIOXIDEm to deliver the results 

which it has been employed to attain. In 

order t o  provide such a guarantee,  

USFilter's Davis Process Products  

thoroughly analyzes each odor control 

problem using our experienced technical 

personnel to survey your system 

characteristics.The survey results are then 

analyzed by our staff co determine the 

optimum application. Once this analysis 

is complete, a proposd is then submitted 

identifying the particular odor problems 

in the system and the effectiveness of 

BIOXDE@ as a corrective measure. 

Upon completion of the survey, a field test 

is arranged to demonstrate the effectiveness 

of BIOXIDE". USFilter's Davis Process 

Products designs a custom BIOXIDE@' 

solution feed program with the optimum 

application locations for cost effective 

sulfide removal, based on our survey. Our 

trained technicians then install and 

start up the system. This installation 

is supported by thorough operator  

training, follow-up evaluation and  

troubleshooting services 



BIOXIDE' VS. OXIDIZERS 

Chemical oxidizers such as Chlorine, 

Hydrogen Peroxide 'and Potassium 

Permanganate are commonly u ied  to 

control hydrogen sulfide odors. In 

comparison. to BIOXIDF, these macerids 

have several negatives. There .are high 
reactivity and flammability risks involved 

in die use of such oxidizers. These safety 

hazards make expensive storage and 

handling techniques and equipment a 

necessity. While these costly steps reduce 

the risks involved with using these' 

oxidizers, the liabilicy associated with their 

use remains. 

In addition, oxidizers trigger a chemical, 

rather than a biological reaction within the 

system. The oxidizing mechanism of these 

producn is not specific to,hydrogen sulfide 

and therefore excess dosage (compared to 

theoretical) i s  the norm. This conrributes 

to the relatively high cost. However, 

BIOXIDE@ is a biological .processspecific 

to odor compounds and, unlike oxidizers, 

i t  is also effective in preventing the  

formacion of dissolved hydrogen sulfide. 

BIOXIDE" V S .  PH ADJUSTMENTS 

Another alternative method to controlling 

Hydrogen Sulfide odors is the use of 

Sodium Hydroxide to adjust the pH.This 
rnechod kills many helpful qeanisms 

which are present in thesewage, making it 
deuirncncal to plant operarions. 

BIOXIDE@ enhances biological organism 

growth therebycornplemenirng the natural 

operation of the plant. Furthermore, 

caustic treatment such a pH adjustment 

cannoc be sustained on a continuous basis. 

W H E N  C O M P A R E D  T O  A L T E R N A T I V E  M E T H O D S ,  

B I O X I D E '  E X C E L S  I N  E F F I C I E N C Y .  S A F E T Y  A N D  C O S T  

E F F E C T I V E N E S S  

In contrast, BIOXIDE' is suited for 

continuous treatment making it a much 

more effective, and consisrent method of 

odor control. 

BIOXIDE' VS. BACTERIA ADDITION 

provide equivalent effectiveness a n d  

economy in a natud manner rather than 

via a chemical process while treating a 

broader rangeofodor causing compounds. 

In addition, BIOXIDC provides extra 

benefits in the form of BOD reduction. 

The addition ofvolumes of "new" bacteria 

is not effective in controlling hydrogen 

sulfide becaiise the sewage is not conducive 

to their growth. The difficulty in achieving 

consistent dosage and lack of stability 

contribute to the ineffectiveness and high 
cost of bacteria addition. In contrast, the 

BIOXDE@ process provides the nucriencs 

v'ia a stable, easily metered aqueous 

solution, which promotes the growth of 

naturally occurring bacteria within the 

sewage collection system. 

BIOXIDE' VS. METAL SALTS 

Metal salts are normally the  rnosc 

economicd means of dissolved hydrogen 

sulfide control. However, metd salts are 

speclfc to the removal of hydrogen sulfide, 

therefore diey commonly leave other odor 

compounds untreated. BIOXIDE" can 

BIOXIDE' VS. VAPOR PHASE TREATMENT 

Vapor phase technologies such  as 

adsorption systemsor air scrubbers control 

odors by ventilating and creating the 

atmosphere in one  geographic area. 

BIOXIDE" controls odor compounds 

within the sewage preventing their release 

to the atmosphere. In short, BIOXDE" 
prevents an odor problem from its source, 

while vapor phase technologies treat the 

problem after i t  exists. Similarly, 

BIOXIDE'? eliminates the severe corrosion 

caused by airnospheric hydrogen sulfide 

making it a significantly more effective 

means of reducing corrosion than vapor 

phase treatment. These differences make 

BIOXIDE@ a better value for odor and 

corrosion control in most cases 









U S F I L T E R ' S  POLY-STAGE"' OD OR c ONTROL SYSTEMS 

I - . I .  .. . _. _,.- ...I.. :.,<.. 
.. . . .  

. .  

KEY ADVANTAGES 

. %ll€CHEMlCALCOSTCF 

CONVENTIONAL 

EFFICIENT REMOVAL O? AMMONIA 

AND ORGANIC OWRS 

- LOW A~CRE AND COMPACT srzt 

USFlLXB GUARAMEE 

Municipal and indusrrial w a m  and waste- 

warer trcarmenr plants supply OUI graving 

communiria wirh a vital resource: dean water 

In the proms of treating our water, some 

processes generare odorous g a m  As a good 

neighbor, ohin in close proximiry to the gen- 

eral public thew facilities must conram and 

neurrdiu any odors created. USFdtcr offers a 

complete line ofodor treatment soludorrs 

A preferredsolution IS wer chemical scrubbing 

USFilrcrb Poly-Scagd" Odor Control Sysrem 

IS a patented('), rnulu-stage, muld-chemimry 

wer scrubber syscem chat CUI be configured to 

remove hydrogen sulfide ( H I S ) ,  ammonia 

("3 and orgmc odors from municipal and 

indusrrial procesrer Each b r d a d o n  is custom 

designed to myrlmlzc removal efficiencyofche 

odorous compounds and to rrururnm chemical 

consumpoon Performance IS guaranteed 

The compact design of rhe Poly-Stagescrub 

bcrs occupies a fracdon of the space required 

by convendonid packed cower systems, wich 

berrcr chemical udlLation and lower ins t ah -  

tion and maintenance costs. Each system is 

completely facrory pre-assembled and 

mechanically rerzred prior ro shipment. 

USFilter offers L-%ria and DD-71 Scrie 

Poly-Stage systems. The L-Series scrubbers are 

designed to handle o r  flow rates of up to 1,000 

cfm and the DD-71 Series sysrems are 

designed to handle air flow races from 1,000 

c h  to 6,000 c h .  

Wirhin each of the rwo scnes, rhrcc models are 

offered, the Simplex, che Duplex and the 

Triplex scrubbers. The Shploc scrubber LS a 

single-stagescrubberswoble for lower air flow 

races and odor loads, and up to 95% H2S 

removal The Duplex scrubber is a rwo-stage 

scrubber swrable for moderate a r  flow rates 

and odor loads, and up to 39% H2S removal. 

The Tripla scrubber is a threc-siagc scrubber 

suitable for hgher alr flow races and odor 

loads, and for 99 5%' H$ removal. 

The Duplex and Triplex models are designed to 

minimize chemical costs by using relatively 

inexpensive sodium hydroxide (caustic) to 

remove 70-80% of lfie odors in h e  fint 

so&), and then treating rhe remainingodors 

with a cornbinadon of s o d m  hypochlorite 

(bleach) and caustic in rhe last stage. Four-sage 

Quadriplasystem havedm been built ro ueat 

NH,, H I S  and organics in a singlesystem. 

HDXLPE CONSTRUCTION USFilrer's Poly-stage scrubbers use rotariond- 

ly  moldedvesselsoflligh Dcnsiry Crosslinked 

I!olyerhylenc (HDXLPE) The unique rota- 

dona1 molding rcchniquc crearesavesselwirh- 

Thc vessels are chemically raotant IO concen- 

crated acids, alkalis and oxidkrs and are 

designed to operate in ~ r y  harsh cnnron- 

mens,  with consnnt exposure to weather and 

uv anack. 

- 
(1) polrsrase sysrems p , c  under 
U S Paten1 Number 4,745,402, Re 3>, 234 our seam or joinn which mitigates tak. 



L-Series Simplex System 

Skid Dimensions: 5'-0"L x 8'-0"W 

Foorprint Required:: 13'"''Lx 3'-6"W 
Sysrem Height: 7'-2" 

Shipping Weight 300 Ibs. 

Operating Weight: 1,OOOIbs. 

Fan HP: 0.5 to 2.0 

Pump HP: 0.33 

L - S E R I E S  ODOR C O N T R O L  S Y S T E M S  

USFilrer's L-Series Scrubber is a skid-mounred, modular design, once-through, packaged 

odor conrrol sysrem. Each sysrem includes one to rhree stages of gas absorprion, an indi- 

vidual integral sump for each srage, misr eliminator, induced drah exhaust fan, exhaust 

srack, recircularion and merering pumps, piping, valves, fittings, instrurnenrarjon and 

controls to make a complete and functional sysrem. Each sysrem is completely facrory 

assembled and rested prior IO shipmenr. The L-Series scrubbers are sized to handle air 

flow rates up to 1,000 cfm 

L-Series Duplex System 

Skid Dimensions: 6'-3"L x 8'-6"W 
Footprint Required*: 15'-0"L x 3'-6"W 
Sysrem Height: 7'- 2" 
Shipping Weighr: 750 Ibs. 
Operating Weight: 1,500 Ibs. 

Fan HP: 1.0ro 3.0 

Pump HP (Total): 0.67 

L-Series Triplex System 

Skid Dimensions: 7'-3"L x 8'-6"W 

Foorprinr Required*: 16'-0"L x 3'-6"W 
System Heighr: 7'- 2" 
Shipping Weighr: 1,500Ibs. 

Operating Weighr: 2,500 Ibs. 

Fan HP: l.Oto 3.0 

Pump H P  (Total): 1 .O 

Includes chemical rcoragc tanks 



D D - 7 1  SERIES ODOR CONTROL SYSTEMS 

USFilrer’s DD-7 1 Series Scrubber IS a modular design, once-through, packaged odor 

control system. Each system includes one to three stages of gas absorption, an individual 

integral sump for each stage, mist eliminator, induced draft exhaust fan, exhaust srack, 

recirculation and metering pumps, piping, valves, fittings, instrumentation and controls 

to make a complete and functional system. Each system is completely factory assembled 

and tested prior to shipment. The DD-71 series scrubbers are sized to handle air flow 

rates up to 6,000 cfm. 

DD-71 Simplex System ’ 

Vessel Dimension 3’-8”L x 8’-0”W x 7‘-6”H 
Footprint Required* 18’-6”Lx 20’-0“W 

Shipping Weight 1,8001bs 

Operating Weighr 5,000 Ibs 

FanHP 50ro  100 

Pump HP 3 0 

DD-71 Duplex System 

Shipping Weight: 2,800 Ibs. 
Operating Weight: 10,0001bs. 

Fan HP: 5.0to 10.0 

Pump HI‘ (Total): 6.0 

Vessel Dimension 7‘-4”L x 8‘-0”W x 7‘-6”H 
Footprint Required:: 22‘-0”L x 20‘-0”W 

DD-71 Triplex System 

Vessel Dimension. I I‘-O”L x 8’-0“W 

Footprint Required* 25’-6”L 

Shipping We$& 4,000 Ih. 
Operaung Weight 15,0001bs 
Fan” 5.0 to  100 

Pump HP (Total). 9 0 

Includes chemical storage ranks 

7‘-6”H 
x 20’””W 



PRccESs DESCRIFTION The schematic diagram below illusrrates a 

typical Triplex configurarion for hydrogen 

sulfide removal. T h e  system utilizes so&- 

urn hydroxide (NaOH)  and sodium 

hypochlorite (NaOCI) to Tact with and 

remove the odorous compounds present in 

the air stream. 

In Stage 1, the process gas is pre-tleared 

with rhe blowdown from Stage2 to rernuie 

7040% of the incominp H2S. The  gas 

then passes through Stage 2, which is fed 

with blowdown from Srage 3 as well as 

wirh fresh NaOH solution IO prwide 

removal of an additional 70-80% of the 

remaining H,S. T h e  gas then passes 

through Stage 3, which is fed with fresh 

NaOCI and NaOH solutions, to provide a 

s t m g  oxidation reaction to r e m m  rhe 

remaining HzS and other odors. 

CUSTOM DESIGNS The Poly-Stage scrubber system can be configured IO remove ammonia and hydrogen 

sulfide tn rhe same scrubber The  system chemistry can also be configured OD remove 

odorous organic compounds that cannot be conrrolled effectively wirh a conventional 

caustic and bleach scrubber 



OTHER VAPOR PHASE ODOR CONTROL PRODUCTS BY USFILTER 

LO/PPO CCcR -SYSTEM The patented LO/PRO@ Multi-Srage spaceand ar afracrion ofrhecosr. Each instal- 

lation is custom designed ro maxim& e&- 

ciency and minimize chemical consumpuon, 

in coordinarion wirh other customer require- 

ments. Performance is guaranteed wirh 

removal efficiencies in excess of 9 . 0 %  and 

air flow rates up co 25,000ch. 

Packaged Scrubber System is one ofrhe m o s  

technically advanced and cost-effecdve arub- 

ber systems available. The LOPRO b a fac- 

tory pre-assembled system of unitary con- 

stmaion which can do the work of conven- 

tional packed rowers in less t a n  half rhe 

SYSTEM The ZABOCS"' Biological Odor Control combinarion of proprietary BiodseneT" and 

BicarbTY media enables rhe ZABOCS F- 

rem ro treat duee runes rhe air volume corn- 

pared to similarly s d  conventional bioflrer 

systems, whde Lnmediateb treating odors 

with zero acdimarion rime. 

System is an advanced multi-media sysrem 

which combines gas absorprion, adsorption 

and biological treaunenr to capture and then 

eliminate organic and inorganic odors from 

waswater process air streams. The unique 

cAFIBoNpDEIxlrmr\l-. Carbon adsorption b an e l k r i v e  solution IO 

II many odor control problems It 1s parricdar- 

We offer acomplete line of carbon adsorpdon 

systems,ranging from small modular sysrems 

(1 00 cfm and up) to larger, dual-bed sysrems 

up to 20,000cfm. 

To find out,niore abour how Lo pur 
USFilrer IO work for you, C O I I ~ P C ~  us ar 

RJ Environmental Products 
13 100 Grcgg 51. h i r e  B 

Poway, 0 . 9 2 0 6 4  
858.486.8500 phone 

858.486.8501 fax 
wvw.urtilcer.com 

(9 2003 U n w d  S w s r  Filrcr Corporarim 

http://wvw.urtilcer.com






M LO/PROe ODOR CONTROL SYSTEM 

supwoRlEc"oLoGy The LOIPRO' Odor Control System 

is the most technologically advanced and 

cost effective scrubber system available. 

The L o / P R O  is a patented', multi-stage, 

multi-chemistry wet scrubber system 

which can be configured to remove 

hydrogen sulfide, ammonia, or organic 

odors from municipal and industrial 

process gases. 

Each installation is custom-designed 

to maximize efficiency and minimize 

chemical consumption, in coordina- 

tion with other customer requirements. 

Performance is guaranteed, with removal 

efficiencies in excess of 99.0% and airflow 

rates up to 24,500 cfm. 

Each system is completely factory 

pre-assembled and mechanically tested 

prior to shipment. Premium vinylester 

fiberglass reinforced plastic (FRP) con- 

struction provides superior strength and 

corrosion resistance. The compact design 

occupies a fraction of the space required 

by conventional packed tower systems, 

with better chemical utilization and lower 

installation and maintenance costs. 

PATENTED PROCESS 

VERSATILE DESIGN 

LOW PROFILE/ 
COMPACT SIZE 

- SINGLE SOURCE 
RESPONSIBILITY 

GUARANTEED 
PERFORMANCE 

FACTORY ASSEMBLED 

EASY INSTALLATION 

'The United States Patent nnd Trademark Ofice hnr recognizedthe novelty oftbe design of 

the LOIPRO with the award of  twopatents (US. Patent NOS 5,876662and 6174,498) 

A n  ndd1tiondpatent apphcfition JS now pending USFilteris the only company nble to offer 

the innovative odor control systems covered by these patents 



t 

THE LO/PRO@ PROCESS 

H2S -A 

~ c 0 N F K ; U R A l l o N  

The schematic diagram below illus- 

trates a typical L o / P R o  configuration 

The gas then passes through Stages 2 

and 3, where a strong oxidation reaction 

for hydrogen sulfide (H,S) removal. In 

Stage 1, the process gas is pre-treated with 

blowdown from Stage 213 as well as with 

removes all remaining HIS. Chemical 

utilization is oprimized through precise 

conrrol of pH and OW levels in the 

fiesh caustic solution to remove 70-800/0 

of the incoming H,S: 

scrubber liquid. 

Us AM NH3 -A L o / P R o  systems have been designed mamramed at a low pH. and a strongly 

for removal of hydrogen chloride, hydrogen acidlc solution removes more than 99% of 

fluoride, and orher acid gases Systems can the ammonia In the secondand third stages, 

also be configured to remove ammonia sodium hydroxide (causric) and sodium 

(NH,) and hydrogen sulfide m the same hypochlorre (bleach) m the solution remove 

scrubber In this process, the &st stage 1s more than 99% of the hydrogen sulfide 
- 

CuSToM DESIGNS The chemistry can be configured to operate a t  high pressure o r  high vacuum, 

remove mercaprans and other odorous systems thar treat gases containing up to 

organic compounds that cannot be con- 50% carbon dioxide and/or methane, and 

trolled effectively with a conventional systems chat treat concentrations in excess 

causric and bleach scrubber. We have also 

designed unique odor control systems thar 

of 60,000 ppm HIS. 



LO/PROB DESIGN INFORMATION 

Pad 

s - Stack Height (minimum 5 f t  ) 
I - Fon I-P based on 2 in water column inlet duct loss 
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LO/PROQ PROVEN PERFORMANCE 

Application 

Air Flow Rate (CFM) 

Hyperion WWTP Influent Pump Statton 

2 systems, 20,000 cfm each 
L -  - 

- 
NaOH and NaOCl 

~~ 

Chemicals 

I 99 0% 

, Average , Peak 
.North [South ]North ISoovth- 

Performance .~ ~ 

Application 

Air Flow Rote (CFM) 

Chemicols 

Design Efficiency 

Dimensions I x W x H (h) 

Performance 

Inlet H,S (ppm) 

Outlet H,S (pprn) 

Removal Efficiency 

Las Vega WRF, Primory Clorifiers 

7 systems. 24,500 cfrn each 

NoOH and NaOCl 

99.5% a i  peak 

17.5 x 9 5 x 12.5 

Averaas Pcok 

ADDlicaiion I Avon &P, ATAD Process 

Air Flow Rate (CFM) 1 3,000 

Chemicals I NoOH, NoOCl and H,SO, . 

Design Efticiency 99 0% 

DimensionsLxWxH(h) 11 0 x 5 5 ~  100 

Mercaptans Performance "2 
Inlet H,S (ppm) 8 0  6.0 

Outlet H,S [ppm) 0 02 N D  

Removal Efkiency . 99 75% >99.0% 



OTHER ODOR CONTROL APPLICATIONS 

Application 

Air Flow Rate (CFM) 8,035 

C hemco Is 

Hydrogen Sulfide and Ammonia Scrubber 

NoOH, NaOCl and H&O, 

Design Efficiency 99 5% 

DimensionsLxWxH{h) 1 1  2 5 x 7 0 ~  1125 

H2S NH, (design) Performance 

I I 
Removal Efficiency 99.98% 99 5% 

BIO Gas Scrubber Application 

Air Flow Rate (CFM) 250 

Chemicals NaOH and NoOCt 

Desigc Efficiency 95 0% 

DtmensionsLxWxH(h) 1 2 5 x 5 5 x 9  I 

Performance  

Inlet H,S (ppm) 

Outlet H,S (ppm) 

Removal Efficiency 

18,000 26,000 

'99 99% 99 99% 
\ 



OTHER ODOR CONTROL PRODUCTS 

BlOLoacAL CCCR CONTROL SYSTEMS USFilrer offers several biological 

odor control systems The ZABOCS"' 

biofilter system is designed for flow rates 

from 100 to 5,000 cfm, and IS ideal for 

unattended, remote pump stations Better 

than 99% H,S removal 1s achieved reli- 

ably, with minimal maintenance. The 

USFilter Bioscrubber system is designed 

for flow rates from 2,000 to 20,000 cfm 

CARBON~ADSORPTlON SYSTEMS Carbon adsorption is an effective 

solution to many odor control problems. 

I t  is particularly useful for small air flows, 

remote locations, and control of specific 

volatile organic compounds that are dif- 

ficult to remove by wet scrubbing. 

We offer a complete line of carbon 

adsorption systems, ranging from small 

modular systems (1 00 cfm and up) to larger, 

dual-bed sysrems (up to 15,OOOcfm). 

USFilicr rcicrYcs rhc righr IO chaiigr tbc rptcificaiont referred 
to In this litcrarurc ar any riiire without pnor noticc. AQiiii. 
Bioxidc, LO/PRO. Odophos ;and ZABOCS ate trademark of 
USFilirt Corporation or irs stfiliarea. 

RJ-LP-BR-0804 

USFilter offers the most cornprehen- 

sive selection of odor control technologies 

available. Please contact us for informa- 

tion on additional vapor-phase technolo- 

gies such as biofiltrarion or liquid-phase 

technologies including the patented 

Bioxide@ Process, AQuicl" Odophos? and 

hydrogen peroxide. 

and higher. The Bioscrubber system uses 

unique light weighr, high surface area 

media to allow high air volumes in a 

cornpacr space. All USFilter biological 

odor control systems are supported by 

custom bio-nutrients which enhance and 

accelerate the biological degradation of 

odorous compounds. 

W Environmental Produas sets the 
standard for reliable, economical, 

and effective odor control systems. 

A Siemens Business 

RT Environmental Products 
13100 Gregg Street, Suite B 

Poway, CA 32064 
858-486-8500 phonc 

858-486-8501 fu 

wwtu. usfilter. cum 

02004 USFilicr Corporation 
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R J C  S E R I E S  M O D U L A R  C A R B O N  A D S O R B E R  O D O R  C O N T R O L  S P S T E M S  

W SERIES 

MODULAR C A R B O N  ADSORBER SYSTEMS 

USFilrcr's RJC'" Series kJodular Carbon 

Adsorbers are skid-mounted. pr.c-asscni- 

hlcd s)~stems ranging in flow capaciry f m  

100 chi to 1.400 cFm. Vessels are otkrcd 

in eidirr polypropylene or fiberglass rei;)- 

forced plasric (FRP) and h n s  are :wailable 

in epoxy cogted stainless sreel or FRP. 

Passive systems i l ~ ~  also available which iisc 

nntiiral process vencilarion in place of rhe 

fan. The carhon media (ype is selected 

based on  the spedfic application. 

The RjC Series Adsorhers only rcquirc inlcr 

ducting, drain piping and powvcr to  LIE con- 

rrol panel to be coinpletcly operational. 

FEATURES 

Prc-assrrnbled and skid-mounted 

for siinplr installacion 

. iModt.ls for air flow rates from 100 

tu 1.400 & 

Passive flow sysrenis available 

- High perfornmance carbon ined'ia 

Vessel constructrd ofpoly- 

propylene or preiniiim vinylcsccr 

fiberglass reioforcrd plasric 

Fan manu~mur rd  of stainless steel 

o r  fiberglass reinforced plasric 

Includes control panel, drain and 

grounding rod 

' 

- Available wirti v o ~ u ~ n c  control 

ciampcr, carbon sample  ports, 

diffcrenrial pressure gitiie 



??(pICAL APPLICATIONS 

. Hydrogen Sulfide 

Muiiicip~il Scwagr Odois 

. Industi 111 VOC Conrrol 

- __ _.__-_ 

USFILTER'S C A R B O N  A D S O R B E R  O D O R  C O N T R O L  S Y S T E M S  

PROCESS DESCRIPTION USFilrer's Carbon Adsorber is a once- 

rhrough, chemical adsorption process 

Odorous compounds (H-$ and m a l -  

odorous organics) are removed from rhe air  

medin by adsorption onrq rhe activated 

carbon porous burface. Foul au kom var- 

ious sources IS collecrrd and passed 

rhrough rhe adsorber. Afrer entering the 

vessel, che foul air  flows through a densely 

packed bed ofaccivared carbon media The 

cleaned air C ~ I ~ ~ I I I L I C S  through the vessel 

and IS exh.itisrrd rlirough rhe st'ick. 

T h e  carbon nicdia 1s selecrcd based on thc 

expccred inlet contaminants and their con- 

cenrrmons. For hydrogcn .\ulfirle. we rec- 

oninirnd USFilcer's UOCH-KP causric 

iinpregnarcd incdia. The causric irhprcg- 

nanr (KOH) catalym rhe oxidarion of 

hydrogen sulfide to producc elernenrqf 

s u h r  and wacer and'grrarly increases the 

H2S capaciy of the carbon nkdia. The 

sulfur produced is adsorbed on rlie inrernal 

surhcc of rhc acrivarcd carbon while the 

waccr is m a d y  10s to clje tlowing air gas 

srreani. The flowing air  srrciin dissipares 

rhe hear. For VQC'S, we recoininend pel- 

Icrized anrhracire medii rhar of;ers high 

adsorptinn cipaciry wirh minimal pressure' 

drop. Orher carbon media cypcs are avail- 

able for specific applications. * 
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Equipment Skid 

Drain 

Carbon 

Exhaust 
Fan 

SIZING I NFOR MATIO N 

RJC- 100 

RJCm 

IUC-300 

RJC-400 

QC-600 

RJC-800 

RJc1 000 

RJC- 1200 

R J C  S E R I E S  M O D U L A R  C A R B O N  A D S O R B E R  O D O R  C O N T R O L  S Y S T E M S  

- 
E'RP Carbon Adsorption System I ~ I  Hagerstown, MD. 

upto 100 

10o-zm 

200-300 

300450 

45 0-600 

600-800 

800- 1,ooO 

1,000-1,400 

200 

360 

5 70 

a20 

1,120 

1,450 

1,850 

2,300 

1 5 x 5 0  4 3 x 3 2  

2.0 x 5 0 5.3 x 3.5 

2 5 x 5 0  5.8 x 3.8 

3.0 x 5.0 6 3 x 4.1 

3 5 x 5 5  7 7 x 4 9  

4 0 x 5 5  , 8 3 x 4 9  

4 5 x 5 5  8 8 x 5 2  

700 4 

1,000 , 6 

1,300 6 

1,700 8 

2,500 8 

3,200 18 

4,000 10 

4,700 .I2 

1 .O 

1.0 

1.5 

1.5 

2 0  

2.0 

3.0 

5.0 



C O N V E N T I O N A L  C A R B O N  A D S O R B E R S  

i 

h 

SIZING INFORMATION' _. 

7,700 6.0 

3,000 8.0 

4,700 10.0 

6,800 12.0 

9,400 10.0 . 

11,400 11.0 

13,600 12.0 

20,000 14.0 

15.0 x 10.0 7 5  

170 x 12.0 10.0 

Single 8.0 

Single 8 0  , 

Single 8.0 

Dual 13.0 

Dual 13 0 

Dual 13 0 

20.0 x 14.0 15.0 

1 9 0 x  12.0 20 0 

20.0 x 13.0 20.0 

21 O x  1 4 0  25.0 

23.0 x 16.0 40.0 Dual 13.0 

'These are examples only, based on 0 superficial velocity d approximately 60 feet per minute 
I 



LO/PRO* ODOR CCNTROL S S E M  

POLY-STAGE''' SCRUBBING TECHNOLOGY 

ZABOCS" BIOLOGICAL 

ODOR CCNROL SYSTEMS 

I 

O T H E R  V A P O R  P H A S E  O D O R  C O N T R O L  P R O D U C T S  B Y  U S F I L T E R  

The parented LOIPRO Multi-Stage 

P:ickaged Scrul:..:r Syscern is oiis of the 

niosc re&nically advanced and cost-etkrivc 

scrubber systenms available. The LOIPRO is 

a bcroiy prc-assembled sysrem of unirary 

consrruction which c m  do [he work ofcori- 

ventional parked towers in less rhan hdf rh r  

The "L" Series and "DD71" Series Air 

Scrubbers provide a cost-eEcctivc, trouble 

free and flexible method to eliminare con- 

caminants fo; all types of odor and fiime 

conrrol in airstreams up to 6,OOOcfm. The 

modular Poly-Stage''' scrubbing tech- 

nology: using the packed-bed wet scrub- 

bing process wich a variety of chyniical 

The MBOCS'! Biological Odor Conrrol 

Sysrcni i s  an advanced niulri-media system 

which conibines gas absorption, adsorp- 

tion and biological trrari i iei i t  to wprnrr 

and rhei? eliminate organic and inorganic 

odois from wasrewater process air srreams. 

The unique coiiibination of proprietary 

Biodagene"' and 'Biocarb"' me&a enables 

rhc ZABOCS system to rrmr rhree times 

the air volume compared t o  siiiiilar sized 

conventional biofilter sysreiiis, while 

iiniriediarely trcnring odors wirh zertr nccli- 

ni xi t) 11 time. 

space and at a fraction of rhc cost. Each 

insnllacion is custom designed CQ iimximize 

&ciency and minimize chemical consump- 

tion, i n  coordination with oclisr custoiiier 

rrquirc.nienrs. Performance is giaranteed 

wirh rrnioval cf&iencics i r i  excess of99.0"I 

and air tlow rates tip to 74,500 cfin. 

trearinrnrs. has proven efFecrive for a wide 

range of ;iirborni concaminanrs. Wirh his 

patented technology, each inodiile contains 

an integral packed bed, sump and re-circu- 

lation sysrrm. All vessels are seamless, 

maintenance kee and guarmterd againsr 

failikr for five years when used according 

to specifications. 

To find o t i i  niorc nbniir liow ro p u r  
USFilrer IO w r k  for you, cont3cr u i  a t  



OelaLogGD Low Range Hydrogen Sulfide 
Gas Logger 

For odor and corrosion studies  

The OdaLogB Low Range Gas Logger was developed for locating and monitoring low-level 
hydrogen sulfide gas emissions (0.01 to 2.00 ppm). 

TY F 
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0 
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i ca l  applications include: 

Odor monitoring Ambient air analysis 
Control room monitoring H2S source detection 
Scrubber performance testing Research projects 

Detection Instruments Corporation 
5815 N Black Canyon Highway Suite 103 Phoenix, AZ 85015 Phone: 602-797-0630 

www .detectioninstrurnents.com 

http://detectioninstrurnents.com


An internal data logger records H2S gas concentrations for later downloading of data in tabular or 
graphical form, using the standard OdaLogB Software. 

South Side Pumping Station Perimiter (OdaLog: OL5010210) 

INST MnlOmppnl M u l O n ~ l  O Y T l n M  Am- IO 023 ml Act- (21 99 '*I - - Tanpal(uei - 
Infra-red data transmission Zooming capabilities 
Customize for specific applications Export to other spreadsheets 

SPEC IF EAT1 ON S 
Measurement range: 0.00 to 2.00 ppm. 
Logging/Sarnpling Interval 10 minutes to 1 hour 
Memory capacity 30000 data points 
Relative humidity range: 15 - 90% (non-condensing) 
Pressure range: Atmospheric, +/- 10% 
External dimensions: 62rnrn (2.44") diameter X 345mm (1 3.6") long 
I nst rumen t weight: Approximately 900 grams (2.0 Ibs.) 

0 O C to 40" C and 6°C change/Hr maximum 
(32°F to 104" F and 11" F change/Hr maximum) 

Environmental protection IP54 (dust and splash protected) 
Zero drift (NTP) +/- 0.01 ppm 

Precision 5% Relative Standard Deviation 

Accuracy 

* instrument Temperature Range 

Conditions: NTP, fresh air, taken over 10 consecutive sample cycles 

Conditions: NTP, 0.20 ppm H2S applied, taken over 10 consecutive sample cycles. 

Conditions: NTP, 0.20 ppm applied, taken over 10 consecutive sample cycles. 
+/- 10% of reading 0.1 0 to 2.00 ppm 

POWER SUPPLY 
CPU Battery Type and Life 
Pump Battery and Life 

3.6V, 2/3 AA size Lithium cell, 2 months 
1.5V "C" Size Alkaline, 7 days 

WARRANTY 
12 month warranty on electronics and sensors, 3 months on pumps and mechanical parts, when used 
in accordance with operation manual (excluding calibration and freight costs). 

NTP defined as: Temperature = 20" C, Pressure = 1 Atmosphere 

In the interest d continued improvements, we reserve the right to change design features without prior notice. 



OdaLog Low Range Hydrogen Sulfide Gas Logger 
JPart# Description Price I 
OL50 

OLES 

OLS 

OLLRMK 

OLLRCASE 

OLLRGAS 

OLCYL5 

OLLRCAL 

OdaLog Low Range Hydrogen Sulfide Gas Logger 
Range: 0.01 - 2.00 parts per million H2S. 
Includes: Operation manual, magnetic allen tool, 2 - 3 . 6 ~  lithium ion batteries, 
4 "C" batteries, calibration fitting and hanging kit consisting of 3 feet af 
coated cable and 2 carabiners. Software sold separately. 

OdaLog Environmental Shelter 
Shields OdaLog from direct sunlight'temperature fluctuations. 

OdaLog Software Kit (used with OL5OyOL04, OLO5,0L45) 
Includes: Software (CD disc), infra red communications link, 
pushingtool/lR link stand. 

OdaLog Low Range Maintenance Kit 
Includes: (2) 3.6 volt lithium ion battery, (4) "C" batteries, (4) filters, 
(2) absorbent packs, (1 )  allen tool,' (1)  switch cover, (1) O-ring, (1) calibration cup. 

OdaLog Low Range Carrying Case 
Holds three Low Range OdaLogs. 
Dimensions: 19 1/8" L x 15 7/16" W x 7 9/16" D 

OdaLog Low Range Hydrogen Sulfide Gas Calibration Kit 
Includes: 5 ppm Hydrogen Sulfide gas, carrying case, 0.25 Ipm gas regulator, 
and dilution module. 

Gas Cylinder - 5 ppm H,S gas cylinder 

OdaLog Low Range Calibration 
Includes: Replacement of filter, batteries, a complete inspection and 
calibration of unit. 

$2,995.00 

$ 195.00 

$ 275.00 

$ 75.00 

$ 195.00 

$ 645.00 

$ 145.00 

$ 145.00 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
All prices are FOB, Phoenix, AZ All prices in US. Dollars Updated July 21, 2004 

5815 N Black Canyon Highway - Suite 103- Phoenix, Arizona 85015 Phone: 602-797-0630 or 866-632-5647 
www.detectioninstrwwts.can 
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The OdaLog has been specifically designed for the Wastewater Industry, primarily for locating at 
or close to the source of Hydrogen Sulphide emissions such as within sewerage pumping 
stations and receiving manholes. 

Its purpose is to log levels of H,S in the range 0-200 ppm for later downloading of data in tabular 
or graphical form to highlight significant variations in H,S levels over time. 

Due to the nature of the environment in which the instrument has to operate, it has been 
designed to be splash resistant, robust, small, and able to log data for extended periods of time. 

Clear LCD display 
Shows gas reading, time of day, 

Temperature, battery volts, 
% Log used, logging interval. 

Durable non-corrosive plastic body 
Survives in harsh Wastewater environment 

le field 

Filter over sensor 
Repels splashes 

to download or calibrate 

Double 0-Ring seals 
Prevent water ingress 



Infra-Red Link 

)I)) 
Displays Line Graphs 

0 Ability to zoom in on selected time periods 
e 
e 
o 
e 

Ability to export data to spreadsheets 
Ability to customise graphical scale and mark time intervals on X-axis 
Records Odalog serial number on printout and allows graphs to be labelled 
Uses Infra Red Communication for downloading and configuring 

10 Bottlebrush Drive, Sunnyvale (Wet Well) - 1 (OdaLog: 502018) 
Period displayed Mon Feb 21 - Mon Feb 28 

I 

v. Day Transition .....-....-. Average (13.78 pprn) Concentration I NuliValue - Spanvalue - -_ ._ . _.______.___.__I.. _ _  .._-.I- 

32,000 logging intervals allow very detailed or very long studies e.g. 
Over 3 months at 5 minute intervals 
Over 3 weeks at 1 minute intervals 
Over 3 days at 10 second intervals @ 



I 
SENSOR TYPE: 

X RANGE: 
k t  0 RANGE: 
ACCURACY AT STP: 
RESOLUTION: 
RESPONSE TIME: 
PRESSURE RANGE: 
RELATIVE HUMIDITY RANGE: 
LCDDISPLAY 
INSTRUMENTTEMP RANGE: 
EXTERNAL DIMENSIONS: 

. INSTRUMENT WEIGHT 

POWER SUPPLY 

BATTERY: 
BATTERY LIFE: 

DATA LOGGER 

MEMORY CAPACITY: 
LOGGING INTERVAL: 

Electrochern ical Hydrogen Sulphide 
0 to 999.9 pprn 
0 to 200.0 ppm 
+/- 1.0 ppm 
0.1 ppm 
T90<60seconds 
Atmospheric +I- 10% 
15 to 90% (non-condensing) 
00.0 to 999.9 
-10 C to +40 C 
165mrn x 62mm Dia 
450 grams 

3 x 1.5V AAAlkaline Batteries or 1 x 3.6V Lithium Battery (1-136 or 1-137) 
Alkaline Batteries Over 3 Months or Lithium Battery Over 6 Months 

32,000 Readings 
Selectable from I second to 1 hour 
(e.g.) 1 min interval logs for 22 days, 5 min interval logs for over 3 mths 1 APDrovaIs 

i #?INSIC SAFETY: StandardsAustralia AUS Ex 2478X, certified to: Ex ia I/IIC T4 lP66/67 
NEMKO 03 ATEX134, certified to: I M2 / II 2 GD, EEx ia I/IIC T4 lP66/67 

ELECTROMAGNETIC 
CO M PAT I B I LI TY : 

The OdaLog Type I and accessories have been tested and conform to 
the requirements of C-Tick, CE & FCC. 

SERVICING 

Ne,recommend that the OdaLog is returned to an authorized App-Tek service centre at least once every six 
lnonths for a full inspection, software upgrade as developed, calibration, test for linearity and to have new 
batteries fitted. 

NARRANTY 

12 month warranty when used in accordance with operation manual (excluding calibration & freight - costs). 

Authorized Distributor 

Detection instruments Corp. 
5815 N. Black Canyon Highway, Suite 
103, Phoenix, AZ 85015 

I Free: 866.632.5647 
Fax: 602.797.0631 I 

L 1 

Manufactured By 

ABN 28 089 678 339 
,~“*.,ID*.L v 

Unit 13/6 Pinacle Street Brendale Queensland Australia 4500 
P 0 Box 5523 Brendale Queensland Australia 4500 

I Web Page: 
http:l/www .odalog.com 

n the interest of continued improvement, we reserve the right to change design features without prior notice 

http:l/www
http://odalog.com


INSTRUMENTS 

OdaLog Hydrogen Sulfide Gas Data Logger 
PART # DESCRIPTION PRICE 1 
OL04 

OL05 

OL45 

OLS 

OLS-USB 

OLGAS 

OLCASE 

MOSS-2 

OdaLog Hydrogen Sulfide Gas Data Logger 
Range: 0-50 PPM H2S, Includes: Operation manual, Magnetic 
Allen tool, Calibration fitting. Software sold separately. 

OdaLog Hydrogen Sulfide Gas Data Logger 
Range: 0-200 PPM H2S, Includes: Operation manual, Magnetic 
Allen tool, Calibration fitting. Software sold separately. 

OdaLog Hydrogen Sulfide Gas Data Logger 
Range: 0- 1000 PPM H2S, Includes: Operation manual, Magnetic 
Allen tool, Calibration fitting. Software sold separately. 

OdaLog Software Kit, (used with OL04,0LO5,0L45) $ 275.00 
Includes: Software (CD disc), Infra Red Communications 
Link, Pushing Tool/IR Link Stand, 0-Ring grease. 

OdaLog Software Kit with USB adapter $ 305.00 
(used with OL04, OL05, OL45) Includes: Sofware (CD disc), 
Infra Red Communications Link with USB Adapter, 
Pushing ToolAR Link Stand. 

OdaLog Hydrogen Sulfide Gas Calibration Kit $ 395.00 
Includes Test Gas, Gas regulator, Plastic Carrying Case. 

OdaLog Carrying Case: Rugged, corrosion & dust proof case. $ 125.00 
Dimensions: 105/8" L x 9 3/4" W x 4 15/16" D, Holds three loggers 

Multiple OdaLog Sampling System-2 $ 995.00 
Includes: Operation Manual, 'A'' OD tubing (2Oft.), power 
adapter and connectors. OdaLogs and software sold separately. 

$ 1,295.00 

$ 1,295.00 

S 1,295.00 

OdaLog Hydrogen Sulfide Gas Data Logger Spare Parts 
IPART # DESCRIPTION PRICE 1 

12-002kit OdaLog Infra Red Communications Link with Stand $ 135.00 

12-002USBKi\ OdaLog Infra Red Communications Link with USB adapter $ 65.00 

OLSEN OdaLog Replacement Sensor (please specify gas type and range) $ 250.00 

OLMK OdaLog Maintenance Kit Includes: Filters (4), Absorbent pack (2) $ 50.00 

and Stand 

AA Batteries (6), Switch Cover ( I ) ,  Calibration Cup ( I ) ,  0-Ring (1) 
Desiccant Packs (2), Allen Tool ( 1 )  

OLCAL OdaLog Calibration Includes: Calibration, battery &i filter $ 65.00 
replacement & complete inspection. 

OLCYL OdaLog Replacement Cas Cylinder: Hydrogen Sulfide gas. S 145.00 
Available In 25 / 50/  100 ppm gas concentration, 58 liter cylinder. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
All prices are FOB, Phoenix, AZ All prices in U.S. Dollars Updated March 5,2004 
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EXECUTIVE SUMMARY 

Background 

On March 12,2004, Black Mountain Sewer Company (BMSC) requested that Lamb Technical Services, hc. 
(LTS) review the current condition, relevant to odor control ofthe sewage collection and conveyance system 
and the associated treatment plant located in The Boulders development in Carefree, AZ. The odor situation 
that BMSC inherited eighteen months ago has been an ongoing problem for the community for some period 
of time. 

LTS and Joel Wade, Engineering Manager for BMSC, spent the morning reviewing the condition of each 
area, and a detailed explanation of past odor problems was presented to LTS. BMSC also discussed some of 
the short-term solutions that had been implemented to reduce or eliminate past odor emission problems, 
which the residents had been experiencing in many areas of Carefree. The Phase Two study is designed to 
perform a thorough odor evaluation by providing hydrogen sulfide (H2S) data at multiple sewer line, 
fenceline and in-plant locations and the associated risks of odor emissions from each location. LTS was also 
asked to recommend any further action that Black Mountain Sewer Company may implement to further 
reduce the odor emissions from the treatment facility and its associated collection lines. 

Phase 2 Data Review 

Collection Lines and Pump Stations 

During Phase 1, LTS visited the Commercial Pump Station off Tom Darlington Way, and the Carefree Inn 
Estates (CEI) lift station on Carefree Drive. LTS also visited a number of collection line locations that had 
been odor sources in the past including the Staghorn Drive area and the Boulder and Quartzite Drive area. 
Based on the initial review, fifteen locations were identified and evaluated for hydrogen sulfide and odor 
emissions, and one location was evaluated for ammonia emissions. Additionally, low-level hydrogen sulfide 
fenceline monitors were installed at the four sides of the wastewater treatment facility as well as one on the 
wall northeast of the CZE lift station. All of the locations were monitored in two five-day periods. During 
testing, four of the hydrogen sulfide monitors failed -- one at the headworks, one in the influent channel, and 
one at the southeast plant fenceline location during the first week of testing; and the second week of testing, 
one meter failed at the Century and Boulder Drive force main discharge location. Two of the meters were 
owned by BMSC and two were owned or rented by LTS. The graphs for the first two collection line 
locations can be seen with no hydrogen sulfide values and the meter constantly reading zero. One fenceline 
monitor did not record data on the southwest comer of the treatment €acility. 

During the second week of testing only one meter failed to operate properly, and no data were recorded at the 
Century and Boulder Drive location due to the failed meter. Repeat testing over the two-week period 
rendered the missing data irrelevant, as each location had at least five days of data collected at each location, 
which provided adequate information to determine whatwas needed for better odor control at the wastewater 
treatment plant and within the collection lines and pump stations. 
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Collection Lines and Pump Stations, Continued 

The pump stations and the collection lines were found to have relatively high sulfides at all of the force main 
discharge locations, and at the influent of the treatment facility. This indicates that the sewage is quite septic 
due to the retention time in the force mains and the high wastewater temperatures, 

Two of the smaller gravity line locations were found to be without flow in the summer: one test location was 
approximately % mile upstream of the treatment plant on Quartz Drive, and the other was at the end of a 
Staghorn Drive. Without flow, these two locations had very low concentrations of hydrogen sulfide and no 
positive pressures. These two locations did not appear to be a significant source of odors during the summer. 
These conditions could be different with increased flow m the winter when more residents are in Arizona. 
This area should be evaluated again in the winter months to determine if the conditions within the gravity 
lines create an odor source that is not found in the summer months. 

The gravity line test data on Staghorn Drive, and upstream on Boulder Drive determined that these locations 
were low-risk locations for odor emissions, and do not generally pose much of an odor emission problem in 
the summer. The hydrogen sulfide concentrations were always under 1 PPM and readings'with the more 
accurate Jerome 631X were always under 0.15 PPM. Even though these locations are generally not a 
problem, unusual events such as blockages could make these locations vent odors into the ambient air, or 
additional flow in the winter could cause the same condition. 

The main odor and sulfide producers are the wetwelllforce main locations. This is typical in many 
wastewater systems and has been a problem for many locations across Arizona. Unfortunately, with the type 
of terrain found at the Boulders, force mains are required to move the sewage over the high points in the 
area. There are a number of treatment options to control hydrogen sulfide generation and odor releases in 
these types of systems, and most of them work with relatively good results. The product that BMSC is using 
is magnesium hydroxide, (brand name Thioguard). The product is designed to increase the pH of the 
wastewater, which keeps the sulfides in solution as long as the pH is above 8.5.  It also provides some oxygen 
to the wastewater to oxidize the sulfides. The high pH that the product provides keeps the sulfides in solution 
and makes it difficult for them to be released into the headspace of the collection lines and at the wetwells. 
The two locations where the product provides the greatest benefit from chemical treatment are the CIE force 
main discharge location at Century and Boulder Drive, and at Boulder and Quartz Drive. Both of these 
locations arejust before the sewer treatment facility and have had significant odor emissions in the past. 

The use of the magnesium hydroxide at the Commercial lift station (that runs through the CIE lift station) is 
providing between 50% and 90% reduction in hydrogen sulfide emissions at the Commercial lift station 
wetwell and the force main discharge locations. The product is performing well at the feed rate BMSC is 
using, but the pH is relatively high at 9.0. The operators should continue to add the product to reduce the 
hydrogen sulfide emissions as much as possible for corrosion and odor control, but a chemical feed reduction 
is advisable to allow the system to operate at a pH between 8.4 and 5.6. This will have less of an impact on 
the wastewater treatment plant and still provide similar odor and hydrogen sulfide control. 
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Collection Lines and Pump Stations, Continued 

Liquid wastewater analysis throughout the wastewater system indicated that the other parameters were 
typical, although sulfides in solutions were relatively high, peaking at 3.9 mg./lit at the wetwell of the 
Commercial lift station and up to 12.0 mg./lit at the discharge points. Normal ranges of sulfides in solution 
for wetwells are typically under 1.5 mg./liter, and a goal for force main discharge points would be under 5.0 
rng./liter. 

Even with these significant reductions in hydrogen sulfide concentrations due to the Thioguard, hydrogen 
sulfide levels remain very high in some locations. Additional measures probably will have to be taken to 
further control the odorous emissions, and are discussed in more detail later in the report, 

Commercial Lift Station 

Within the Commercial lift station wetwell, the hydrogen sulfide concentrations were relatively high, 
averaging 5-20 PPM with peaks of 32 PPM without the addition of magnesium hydroxide. The 
concentrations dropped to an average of under 2 PPM for the first week with chemical addition, but climbed 
as wastewater temperatures increased, with averages the second week ranging from 5 PPM to 20 PPM, with 
one unusual peak that was up to 102 PPM. This high peak most likely was due to a low pH cleaning product 
being discharged into the sewer and driving the hydrogen sulfide out of solution and into the headspace of 
the wetwell. Since the concentrations are up to 100 PPM in the wetwell, the hydrogen sulfide concentrations 
will need to be contained with a tightly sealed cover. The continued use of magnesium hydroxide to keep 
hydrogen sulfide levels and internal corrosion rates to a minimum is recommended. The location does not 
exhibit any positive pressures, but under the right ambient conditions, odors could be emitted from this 
location if not properly sealed. If odor complaints are received at this location, and sealing the wetwell is 
impractical, the installation of a small passive carbon filter could be utilized to collect and treat the odorous 
gas prior to being vented into the ambient air. If odor complaints continue after the installation of the passive 
carbon adsorber, a fan could be added to the carbon vessel to increase the negative pressure in the wetwell to 
keep odors fiom easily escaping into the ambient air. A packed tower odor scrubber or a biofilter can’t be 
used at this location due to the space restraints at the lift station. 

CIE Lift Station 

At the CIE lift station, most of the past effort has been to seal all the possible venting locations to control the 
hydrogen sulfide and odor releases. Based on the data and the multiple site visits, this approach seems to be 
working quite ;well, although concentrations of 0.020 PPM were recorded at the fenceline on the Odalog 
monitors. These higher concentrations occurred at the hottest part of the day, each day during the first week 
of testing. After discussing the data with the manufacturer, the readings probably are not accurate as the 
instrument is unable to compensate for ambient temperatures above 110 degrees Fahrenheit. During the 
second week of testing a newer version analyzer was used at this location, and recorded only one short-term 
event. This one event is at the low detection level of the instrument and is also questionable. Handheld 
monitoring using a slightly more sensitive analyzer (Jerome 631X H2S Analyzer, accuracy of 0.003 PPM) 
did not record any elevated hydrogen sulfide concentrations anywhere around the CIE lift station. 
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CTE Lift Station, Continued 

Although no odors were recorded around the lift station during any of the site visits, odors could be escaping 
from the pickholes upstream of the lift station. 

Hydrogen sulfide concentrations within the collection lines and the CIE lift station wetwell were moderate to 
high. Four locations were monitored at the CIE lift station: one on the local gravity line, one at the force 
main discharge, and two on the wetwell structures within the lift station. The wetwell locations were 
relatively low in hydrogen sulfide concentrations, with levels up to 8 PPM. The incoming local gravity line, 
as mentioned earlier, had moderately high concentrations in the headspace, with peaks up to 21 PPM. The 
highest location around the CIE lift station was at the force main discharge. Peaks of 10 1 PPM were seen at 
this location without chemical addition, and 24 PPM with chemical addition. The magnesium hydroxide 
chemical feed site at the Commercial lift station is working well, and is providing a 75% reduction at the 
force main discharge at the CIE lift station with chemical addition. It should be noted that none of the 
concentrations recorded at either of these lift stations are unusual for a force main system. 

Hydrogen sulfide concentrations were monitored in the local gravity line and recorded peaks of 21 PPM. . 
Concentrations over 10 PPM are relatively high for an upstream gravity line. This area could be a candidate 
for chemical treatment to reduce the hydrogen sulfide concentrations going to the CIE lift station. Lf odors 
are still a problem in the area, Black Mountain Sewer Company (BMSC) may need to seal the manhole 
covers upstream of the lift station in the local gravity line to prevent any odors from escaping into the 
ambient air through the pickholes. A slight positive pressure (0.01 in./WC) was found around the CIE lift 
station collection lines. Under the right conditions, odors could be released through the pickholes with 
positive pressures of 0.01 in./WC. Sealing the pickholes on all of the manholes in the area is recommended 
fwst. If that proves inadequate, a small carbon adsorber with a fan could be used to provide a negative 
pressure on the upstream collection lines. As long as a chemica1 treatment program is in place, corrosion 
should not be a significant issue with sealed manholes. 

Containing the odors within the sewer system as much as possible is the preferred approach for this area. If 
the odors cannot be contained adequately, an odor control approach similar to the Commercial lift station 
could be used at the CIE lift station. An odor control system is already on site and could be utilized if 
containment is not feasible; but carbon would probably be a better product at this location as the odor 
removal system (Peacemaker) does emit a slight chlorine odor and is not designed to treat amine odors that 
could be present at this location. LTS recommends that in the event that an odor control system is needed, 
the media to use would be carbon. 
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Force Main Discharge Locations 

At the two locations that the force mains discharge into the gravity lines, just upstream of the wastewater 
facility, both locations have extremely high hydrogen sulfide concentrations. The force main discharge 
location at Quartz and Boulder Drive had concentrations up to 700 PPM, and the Century and Boulder 
location had concentrations over 100 PPM. Both locations also had positive pressures that tend to drive the 
odors and hydrogen sulfide concentrations out through the manhole cover pickholes. 

The solution that BMSC has been using for the Century and Boulder location is installing a carbon insert for 
odor control. If the media is changed regularly, this insert will reduce the concentrations that are emitted out 
ofthe pickhole to under 1.0 PPM. Levels below 1.0 PPM would be considered low compared 130 most sewer 
systems in Arizona. This is probably the best solution for this location, although an insert that could hold a 
slightly deeper bed of carbon might be considered as a replacement to the unit that is now installed t o  give 
improved odor control and a longer life for the carbon. 

At the Quartz and Boulder Drive location, the odor and hydrogen sulfide concentrations are being contained 
using a sealing manhole cover. This is preventing virtually all of the odors from being released into the 
ambient air, but the downside to  this approach is that the location has significant positive pressures, up to 
0.04 in./wC, and sealing the covers will force the air out to some other location, like resident vent stacks. 
Also, sealing the covers will create high corrosion rates due to the turbulence and high sulfide levels, and 
trying to contain all of the hydrogen sulfide releases. Even when Thioguard is added upstream, the turbulence 
can still strip the hydrogen sulfide out of solution. The Thioguard is working fairly well in reducing the 
releases at this location with approximately a 50% reduction, but with initial concentrations over 700 PPM, a 
50% reduction is of little help in controlling the risk of odor emissions. With the significant positive 
pressures at this location, it is likely that these odors will be driven out of the surrounding homes' vent 
stacks. Due to this possibility, a meter was placed in a home vent stack just upstream of the Boulder and 
Quartz force main discharge location to determine if any odor was being emitted out of the local residences 
vent stacks. Concentrations of 5 PPM were recorded at the vent stack when no Thioguard was being added to 
the system. The levels dropped to under 1 PPM when the Thioguard was being added and no concentrations 
were recorded after the first day or two, but even with low concentrations of less than 1 PPM, they could still 
be an added odor soutce for the area. When the Thioguard feed pump was not operating, values up to 5 PPM 
were recorded out of the surrounding homes vent stacks. These concentrations could be a significant odor for 
the entire area. 

A redesign at this structure is recommended if turbulence could be reduced. Reduced turbulence would keep 
the sulfides in solution to be treated by the waste treatment facility. Even with reduced concentrations due to 
less turbulence a fan generating negative pressures will still most likely be needed at the Quartz and Boulder 
Drive location to prevent odors from being forced out the local vent stacks. 
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Force Main Discharge Locations, Continued 

There is also an additional pump station that was not evaluated called the Indian Rock Pump Station. This 
pump station discharges into the Quartz and Boulder location just upstream from the wastewater plant. 
Chemical feed could also be considered in this location if required. 

Wastewater Treatment Facility 

Six locations were tested at the wastewater treatment facility, the main influent line, the Parshall Flume 
struchire, the headworks building, the splitter box, the old influent box, and the aeration basins influent. Most 
of the locations had relatively high hydrogen sulfide concentrations, over 10 PPM. 

The influent locations, Parshall Flume, and headworks locations are seeing concentrations that are being 
carried downstream from the Boulder and Quartz Drive location. Slightly reduced concentrations were 
recorded within the treatment facility. The Thioguard is still helping at the plant, but the levels at the three 
in-plant locations were still significant. Additional hydrogen sulfide is being released at the splitter box and 
at the influent to the aeration basins and this is not related to the releases upstream at Boulder & Quartz 
Drive. The old splitter box was also evaluated and had low concentrations of hydrogen sulfide, and if sealed 
properly this location is really not a significant odor source. 

Concentrations up to 120 PPM were seen at the influent location, but dropped to under 25 PPM within the 
plant. Still, with concentrations in the 10-25 PPM range, all ofthe locations will need to be treated. Currently 
the only locations that are receiving treatment are at the headworks, the splitter box and the influent to the 
aeration basins. Even though these locations are being treated with the existing odor control system (carbon 
adsorber), the influent to the aeration basins has significant gaps in the covers. This makes it difficult to  
contain the odors for treatment. LTS recommends that this area’s covers be better sealed, and additional 
airflow is also recommended to increase the negative pressure on the basins to prevent any odors from 
escaping into the ambient air. 

The Parshall flume and the influent line are currently not being treated. LTS recommends air treatment at 
these locations by extracting the odorous gas out of the structures with fiberglass ductwork and a fan, and 
treating the odors with an improved odor control system. 

. 

The headworks at the facility should be the focus of improved odor control. The concentrations m the room 
were up to 13 PPM and averaged over 4 PPM. This is not a significant amount of hydrogen sulfide, but other 
compounds that are odorous were recorded at this location. Concentrations of 1-5 PPM ammonia were 
recorded in the headworks m addition to the hydrogen sulfide. An improved odor control system would 
improve the negative pressure in the headworks and keep the odors from occasionally escaping into the 
ambient air 
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Wastewater Treatment Facility, Continued 

The carbon adsorber odor control system was tested for removal efficiencies, and is performing well while 
treating the odors from the three locations it is extracting air from. Testing of the carbon adsorber indicated 
that the system is working to specifications with the new carbon that was installed earlier in the year. LTS 
never recorded any outlet results over 0.003 PPM out of the stack of the carbon adsorber during the two-hour 
test. 

Even though the outlet values were very low, the negative pressure was almost zero at each of the locations 
from which the carbon adsorber is collecting odorous gas. Without the proper amount of negative pressure 
(> -0.02 inJWC) at the odorous locations in the plant, there is a risk that, under the right ambient conditions, 
significant odors could be released in to the ambient air. 

The Odalog hydrogen sulfide monitors placed at the fenceline did not indicate that any significant amounts 
of hydrogen sulfide were being released into the ambient air; but testing with the Jerome 631X indicated that 
concentrations up to 0.024 PPM were occasionally being released at the fenceline. When the Porta-John was 
replaced at the facility, the spikes increased to over 0.030 PPM for the short duration they were on site. The 
County’s limit is an average of 0.030 PPM for 30 minutes at the fenceline. This is a relatively loose 
specification, and it is recommended that BMSC have a goal of keeping the fenceline concentrations under 
0.008 PPM in the future to prevent odor complaints. The reason LTS recommends that a target of 0.008 PPM 
be implemented is that based on a 1979 study performed by the California Air Resources Board, which 
found that 87% of people could detect a rotten egg odor from hydrogen sulfide at 0.008 PPM. It also stated 
that at 0.040 PPM, or five times the odor threshold, most people considered the odor a nuisance. This report 
is how the 0.030 PPM standard was derived in California and in Maricopa County. 

Current fenceline odors at the facility are most likely from fugitive emissions due to a lack of negative 
pressures, mostly on the aeration basin influent areas. Other reduced sulfur odors are also typically found as 
part of the odor emissions and common in most wastewater treatment processes. Low level amines were also 
recorded at the headworks. 

Other Odor Sources 

Other odor sources were found during the study that could have occasional impacts on the locations, such as 
Porta-Johns located at the treatment facility and at the CLE lift stations. Southwest Gas was also replacing 
some of the gas mains in the area, presumably because of gas leaks. Natural gas is odorless, so the gas 
companies add an odorant at the distribution center, which is also a reduced sulfur compound called 
mercaptan. Mercaptans have a similar smell to hydrogen sulfide, and can often be interpreted as a sewer odor 
by some people. Other odors were also noted at the Commercial Lift Station that is clearly being emitted 
from the local restaurant grease traps. These emissions can often be very odorous, and also contain a large 
percentage of hydrogen sulfide. It is common for many people to interpret the grease traps odors as a sewer 
odor as they are very similar in nature and smell. 
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Recommendations 

The short-term improvements that Black Mountain Sewer Company made as part of the Phase 1 review were 
correct, but to completely eliminate the odors 99% of the time at the wastewater treatment facility, a larger 
odor scrubber is recommended, in the range of 5,000 -10,000 CFM, with an additional stage for ammonia 
removal, and a final-stage carbon polisher. Airflows with a 5,000 -10,000 CFM system would increase the 
negative pressure in the headworks, splitter box and aeration basins, and to provide negative pressures at the 
Parshall Flume and in the influent line, which is not being addressed with the current carbon adsorber. 

It is also recommended that the discharge location at Quartz and Boulder Drive be redesigned to reduce 
turbulence at this location. This could be part of the odor control improvement project at the plant, by 
creating a wetwell structure just to the North on the easement. The new odor control system would draw 
from this location along with the headworks, Parshall Flume, splitter box and aeration basins. The new 
collection structure would be designed to focus on a reduction in liquid turbulence and air extraction. 

Black Mountain Sewer Company should continue to add Thioguard at the Commercial lift station for 
hydrogen sulfide control, and may consider adding an upstream chemical feed site for the gravity portion of 
the C E  lift station. At the Commercial lift station, the only improvement recommended at this location is to 
continue sealing the wetwell 100% to contain any odors that may be present in the wetwell. 

LTS is recommending that a packed tower odor scrubber be installed with a 16” to 20” duct running out to a 
new junction structure to create a negative pressure at this location. The odors would be treated with a three- 
stage packed bed odor control system located at the treatment facility, and a carbon follower. The existing 
unit may be used as part of the polishing stage after the packed tower odor scrubber. An additional carbon 
unit would be required to handle the additional airflow. 

Also, at the wastewater treatment facility, a continuous hydrogen sulfide monitor is also recornmended to 
monitor the operation of the new odor control system and to alert the operators of any potential scrubber 
problems prior to receiving odor complaints. The only system on the market for this application that can read 
part-per-billion concentrations is the Sycamore Technologies system. This option should be evaluated to see 
if it would assist the facility in catching odor emission problems before they get to the surrounding 
community. 

# 
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BEFORE THE AFUZONA CORPORATION COMMISSION 

IN THE MATTER OF THE 
APPLICATION OF BLACK 
MOUNTAIN SEWER 

No. SW-02361A-05-0657 

CORPORATION, AN ARIZONA 
CORPORATION, FOR A 
DETERMINATION OF THE FAIR 
VALUE OF ITS UTILITY PLANT 
AND PROPERTY AND FOR 
INCREASES IN ITS RATES AND 
CHARGES FOR UTILITY SERVICES 
BASED THEREON. 

SURREBUTTAL TESTIMONY OF 

STAN FRANCOM 

. . 
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I. 

Q- 
A. 

Q. 

INTRODUCTION 

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 

Stan Francom, 100 Easy St., Carefree, Arizona 85377. 

ARE YOU THE SAME STAN FRANCOM THAT SUBMITTED AN 

AFFIDAVIT IN THIS MATTER AS DIRECT TESTIMONY? 

A. 

in this matter be treated as direct testimony, and is incorporated herein by reference. 

Q. WHO IS YOUR EMPLOYER? 

A. The Town of Carefree. 

Q. 

A. 

Q. 

THIS PROCEEDING? 

A. To respond to the rebuttal testimony of Michael D. Weber (“Weber”) and Joel L. 

Wade (“Wade”). Specifically, I will address why the Town believes that sewer odors 

continue to exist in the Boulders and Carefree Inn Estates subdivisions and how the 

Town has attempted to help resolve the odor problems. 

Q. 

SUPERINTENDENT? 

A. 

February of 2005. 

Q. 

Yes. The Town of Carefree (the “Town”) intended that my Affidavit submitted 

WHAT IS YOUR POSITION WITH THE TOWN OF CAREFREE? 

I am the Public Works Superintendent. 

WHAT IS THE PURPOSE OF YOUR SURREBUTTAL TESTIMONY IN 

HOW LONG HAVE YOU HELD THE POSITION OF PUBLIC WORKS 

I have held the Public Works Superintendent position with the Town since 

WHAT ABOUT BEFORE FEBRUARY 2005? 

41 0399.1\16701-087 (5/4/2006) 1 
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A. I w2 tk Gen ral Manager of the Carefre 

five years and continue to hold that position, 

Water Company for approximately 

Q. 

YOU WORK? 

A. I was the general manager for Western Environmental Technology for 

ipproximately five years. 

2. 

WASTEWATER ISSUES? 

4. 

ndustry. I have been certified in both by the State of Arizona. 

2. WHAT ABOUT WITH RESPECT TO OPERATIONS OF BLACK 

vIOUNTAIN SEWER CORPORATION (“BMSC”), HOW ARE YOU QUALIFIED 

BEFORE JOINING THE CAREFREE WATER COMPANY WHERE DID 

WOULD YOU CONSIDER YOURSELF AN EXPERT ON WATER AND 

Yes, I have at least thirty-five years of experience in the water and wastewater 

ro TESTIFY REGARDING THE CURRENT OPERATIONS OF THE BMSC 

SEWER SYSTEM? 

i. For approximately five years, whle I was with Western Environmental 

rechnology, I operated the wastewater collection and treatment system that BMSC 

low operates in Carefree. 

2. 
rHIS MATTER BY WEBER AND WADE? 

4. Yes. 

2. 
IF BMSC’S PLANT AND OPERATIONS, IS THIS TRUE? 

HAVE YOU REVIEWED THE REBUTTAL TESTIMONY SUBMITTED IN 

WADE TESTIFIED THAT YOU HAVE NO INDEPENDENT KNOWLEDGE 

2 10399.1\16701-087 (5/4/2006) 
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A. I would say that I have independent knowledge of the BM Z system as I spent 

approximately five years operating the same wastewater collection and treatment system 

that BMSC is now operating. 

[I. 

Q. WADE TESTIFIED THAT “BMSC HAS ACHIEVED SUBSTANTIAL 

IMPROVEMENT” WITH RESPECT TO ODOR PROBLEMS, DO YOU AGREE? 

A. 

:omplaints indicate that there must still be unresolved odor problems. 

Q. ARE THERE STILL ODORS AT THE CAREFREE INN ESTATES AND 

BOULDERS SUBDIVISIONS FROM BMSC’S OPERATIONS, AND IF SO, HOW 

4RE YOU AWARE OF THE EXISTENCE OF ODORS AND THE SOURCE OF THE 

3DORS? 

4. 1 visited the CIE Lift Station as late as April 20, 2006 to verify if customer odor 

:omplaints were valid. I found that there were sewer odors in the area. The Odor was 

lbvious around the lift station and some 50 to 60 fee to the north of the lift station next 

.o the rear porch of the home that is located just north of the station. The odor was not 

hydrogen sulfide but had a raw sewage smell. In addition, I am aware that BMSC 

zontinues to receive complaints from customers regarding odors in the Boulders and 

Carefree Inn Estates subdivisions, based on BMSC’s responses to the Town’s Data 

Requests in this matter. See Surrebuttal Testimony of Jonathan Pearson. 

Q. SO EVEN THOUGH WADE TESTIFIED THAT LTS “DOCUMENTS NO 

4MBIENT ODOR DETECTION AND RECOMMENDS NO FURTHER ACTION” 

EXISTENCE AND SOURCES OF ODORS. 

I agree that some improvement has occurred, but the continued customer 

11 0399.1\16701-087 (5/4/2006) 3 
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AT THE CIE 

rHAT SITE? 

A. Yes. 

IFT STATION, YOU HAVE RECENT EXPERIENCED ODORS AT 

Q. 

ANYTHING? 

A. The reports demonstrate testing results for specific points in time, just as when I 

zncountered the odor at the CIE Lift Station. It would appear that the odors are not 

being detected or smelled all the time. 

Q. 

WHAT DOES THIS MEAN WITH RESPECT TO THE LTS REPORTS, IF 

WADE ALSO RELIED ON THE LTS REPORT TO CONCLUDE THAT 

THERE IS NO DATA TO SUPPORT “OVER PRESSURIZED OFF-GASSING OF 

DDORS,” DO YOU AGREE? 

A. In my opinion, Wade’s conclusion is incorrect, but I have no scientific evidence 

;o refute the result of the testing. Logically, if water is being pumped into a gravity 

flow sewer line or sealed manhole faster than it can run out, the rising water will cause 

the air to become pressurized. Perhaps the test results were obtained when the pumping 

system was not pumping. 

Q. PLEASE EXPLAIN WHY YOU AGREE OR DISAGREE WITH WADE’S 

TESTIMONY REGARDING LONG RETENTION TIMES AS THE CAUSE OF 

SEPTIC CONDITIONS THAT “THERE JUST DOES NOT APPEAR TO BE ANY 

SCIENTIFIC DATA TO SUPPORT THE CONTENTION THAT ‘SEPTIC’ 

CONDITIONS EX1 ST .” 

A. I do not think that Wade can dispute that long raw sewage retention times are 

41 0399.1\16701-087 (5/4/2006) 4 
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known in the industry to result in septic sewage. I believe that sewage in the pump back 

system sits in the pressure lines a sufficient amount of time, especially at night when 

little sewer flow occurs to cause the pumps to operate, that the sewage becomes septic, 

B&MSC has mcgnlzed this fzrt becaEse they haye a program rzf iEj&ing chemicals to 

Q. 

STEP TO REDUCE ODOR ~ ~ ~ F L ~ N ~ ~ ?  

A. I think that BMSC has spent a lot of money on studies and testing and, as a 

result, BMSC has recognized that an odor problem exists and has taken certain steps to 

reduce odor problems. From BMSC’s point of view, those steps have been more than 

DO YOU BELIEVE THAT BMSC HAS TAKEN EVERY REASONABLE 

reasonable. Based on the complaints from BMSC’s customers in the %oulders and other 

places in their collection and treztmmt system, however, it w~uld appear &at mt a!! 

agxec Witii Sh~SC’S ~~~~~~~~~~. 

m. 

Q. 

A TEST BASIS, IN AN EFFORT TO REDUCE ODORS? 

A. The Town made an unprecedented offer to pay for the rental of a negative 

pressure causing filter to be installed on the gravity flow sewer line. This offer was 

made to test whether negative pressure in the gravity line wuufd redwe or eliminate 

odor comphiats &om the residents of the Town that live dong the sewer line. 

~~~~~~~ WXTH BMSC TO ~~~~~~ OOOK ~~~~~~~~~* 

WHAT EXACTLY DID THE TOWN OFFER TO FUND AND INSTALL, ON 

9. DQ YOU AGREE ’WnR W‘OE’S TESTI?\40rn TXAT SUCH EFFORT§ 
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WOULD NOT BE EFFECTIVE IN REDUCING ODORS? 

A. Wade codd be right or wrong, but until such a test run is made, it is impossible 

to determine whether a negative pressure causing filter installed on the gravity flow 

?ewer line wodd reduce cr?mpl&iints. Interestingly: the same k-qmmment was 

wggested by Bh4SC's cxw odor zuri-dting h. 

EV. ~~~~~~~~~~ 

Q. 

MATTER? 

A. Yes. 

DOES THlS CONCLUDE YOU SURRE3uT"TAL TESTIMONY IN THIS 
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1. I am a Registered Professional Engineer. My certificatenumber is 33976. 

2. Under my direction and review, a report was prepared for the Town of Carefree 

entitled Odor Control Review and Recommendations dated October 2004 (the “Report”), 

attached hereto as Exhibit A. The report was prepared while I was employed by Carter 

Burgess as a civil engineer. 
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contents, analysis, conclusions, and recommendations contained in the Report. 
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Dated this ?! day of March, 2006. 
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Odor Cont ro l  Review and Recommendations 
Town of Caref ree  

The Town of Carefree has held discussions with Black Mountain Sewer Company 
(BMSC) regarding sewer odors in their community. In response to numerous resident 
complaints, BMSC contracted LTS, Inc. to provide an odor study of their collection and 
treatment system. The LTS study focused on levels of hydrogen sulfide at known 
problem spots within the BMSC system. Based on the study, BMSC submitted an 
action plan to the Town of Carefree for approval. The report briefly addresses methods 
of controlling odors, but does not recommend permanent solutions to stop the creation of 
odors at the source. 

The Town of Carefree is concerned that the LTS recommendations and subsequent 
BMSC action plan do not represent a definite solution to the Town’s odor problem. This 
study is meant to supplement the LTS report by providing a comprehensive analysis of 
the available means for preventing, treating and controlling sewer odors in the BMSC 
system. The main areas of concern, shown in Figure 1 , include: 

0 The Commercial Lift Station and surrounding area; 
The Carefree Inn Estates (CIE) Lift Station and surrounding area; 
The Discharge Manhole near the Intersection of 8oulder Drive. and Ironwood 
Road; and 
The BMSC Water Reclamation Facility (WRF) in the Boulders Community. 

The Commercial lift station receives sewage from downtown area residences and 
businesses. The sewage flows through a septic tank 
and two manholes upstream of the lift station, 
causing an increased retention time in the system. 
The sewage is then pumped through two force mains 
(one 4-inch and one 6-inch) to the CIE lift station. 
The design flow rate of this pump station is 200 
gallons per minute (gpm) as shown on the map 
provided by BMSC. As noted in the LTS study and 
shown in the photograph to the right, numerous Additional Odor Sources at 

Commercial Lift Station additional odor sources surround the lift station, 
including a grease trap and dumpster. 

As with the Commercial lift station, the wet well at CIE is preceded by a 1000-gallon 
septic tank and an 8-ft diameter x 1 2 4  deep manhole directly upstream. In addition to 
receiving flow from the dual force mains, the CIE lift station collects sewage from the 
Carefree Inn Estates and the Carefree Airport. The combined sewage is then pumped 
through dual 6-inch force mains to a manhole near the intersection of Ironwood Road 
and Boulder Drive in the Boulders Community. Flow exiting this manhole travels by 
gravity to the BMSC WRF located off Boulder Drive, west of Staghorn Lane. The 
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Town of Carefree 

design flow rate of the CIE lift station is 250 gpm with one force main open, and 440 gpm 
with two as shown on the map provided by BMSC. Currently, both force mains are 
operational. 

Figure 1 : Location Map 
1- I i I  -. 

1 

Scale: I” = 1000’ 
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Odor Con t ro l  R e v i e w  and Recommendat ions 
T o w n  of Carefree 

II. Sewer Odors: Types and Causes 

All wastewater collection, conveyance and treatment facilities have the potential to emit 
bothersome odors. The anaerobic conditions associated with collection systems and 
primary treatment makes these portions of the system particularly problematic. Sulfate- 
reducing bacteria thrive in anaerobic environments, where no dissolved oxygen is 
available for respiration. These bacteria use the sulfate ion, which is naturally abundant 
in most waters, as an oxygen source for respiration. The byproduct of this activity, 
highly corrosive hydrogen sulfide gas (H2S), has a strong rotten-egg odor. The gas is 
released to the atmosphere in areas such as wet wells, manholes and headworks 
facilities. 

In collection systems, most sulfide generation occurs in the slime layer on the pipe wall 
or in sludge deposits on the pipe invert. The contribution of sulfide from the bulk liquid iS 
relatively small. If the wastewater contains dissolved oxygen (DO) gin aerobic slime 
layer exists closest to the bulk wastewater. Therefore, even if sulfide is generated in the 
anaerobic layer closer to the pipe wall, it is biologically oxidized as it passes through the 
aerobic layer. However, if this aerobic layer does not exist, as in the case where 
wastewater contains little or no DO, sulfide can diffuse into the bulk wastewater. 

Odor is measurable using objective, scientific methods. Four objective parameters of 
perceived odor include concentration, intensity, persistence and character descriptors. 
Additional measurable but subjective parameters of odor perception include hedonic 
tone (pleasantness vs. unpleasantness), annoyance and strength. These parameters 
are subjective because they are reported by individuals who must rely on their 
interpretation of word scales and their personal feelings, beliefs, memories, experiences 
and prejudices. Guidelines and legal definitions of subjective odor parameter scales can 
often assist individuals in reporting observed odor; however, the nature of these 
parameters remains subjective. The values presented in Figure 3 are commonly used to 
describe levels of human exposure to H2S. 



O d o r  C o n t r o l  Rev iew a n d  Recommenda t ions  
Town of Carefree 

Figure 3: Hydrogen Sulfide Concentration Scale 

As shown in Figure 3, the LTS study cited the H2S nuisance level as 0.04 ppm; however, 
the recognition level is an order of magnitude lower. Due to the subjective nature of 
individual response to odor stimuli, it is difficult to determine what level of prevention and 
control will be sufficient to satisfy the community. It is possible that an emission that 
meets county standards could result in an odor complaint. The goal of the Town of 
Carefree is not to reach a predetermined H2S level, but to maintain a sewer system that 
results in no resident complaints. Therefore, this study will present odor control 
measures in order of cost and ease of implementation, under the premise that if BMSC 
succeeds in eliminating further complaints after instituting one or more of the 
recommended measures, more costly methods may not be required. 

In addition to H2S, several other odor-producing compounds exist in typical wastewater. 
These include organic sulfides; mercaptans; nitrogen compounds including ammonia 
and amines; acids such as acetic and butyric; and acetaldehyde. Not all odor control 
technologies are efficient at removing the full array of odor-producing compounds. This 
study will focus primarily on odor control technologies for H2S removal, since this was 
determined to be the main problem in the LTS study. Where available, information 
regarding removal efficiencies of other compounds will be cited for specific odor control 
technologies. 

Retention Time 
H2S production requires an anaerobic environment, typically resulting from long retention 
times in the collection system. The length and design of the BMSC collection system 
make it particularly susceptible to these anaerobic conditions. Identified main 
contributors to the creation of Has in the BMSC system are: 

The existence of upstream septic tanks at the two largest lift stations; 
The existence of one or more manholes upstream of these lift stations; 
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The long pump cycle times; and 
The dual force mains leaving both pump stations. 

Septic tanks are anaerobic digesters by design. As shown in Figure 2, in a typical 
domestic application, the tank would accept raw sewage from the house; over time the 
sludge settles out and the scum floats to the top, leaving a clarified effluent. The sludge 
and scum are retained for further treatment. The issue that arises from the presence of 
a septic tank in the collection system is that it yields anaerobic sewage. Furthermore, it 
is likely that the septic tanks upstream of the pump stations are full of sludge, so that 
anaerobic sludge is flowing into the pump station, rather than clarified liquid. 

Figure 2: Typical Septic Tank Installation 

From Septic Information Website (http:/lwww.inspect-ny.com/septbook.htm) 

In addition to the retention time provided by a septic tank, the Commercial lift station 
combines the wet well and two upstream manholes, resulting in increased retention time 
between pump cycles. A manhole is also located upstream of the CIE lift station. The 
long residence time created by the additional manholes and septic tanks results in an 
anaerobic environment and sewage high in H a  concentration. The manholes also 
provide additional areas for the hydrogen sulfide gas that is generated to escape to the 
atmosphere. 

Lift station pumps are designed based on peak flow, wet well capacity and allowable 
pump cycle time. The pump cycle time is the time between pump starts, or the time it 
takes the wet well to fill plus the time it takes the pump to empty it. Typical pump cycle 
times are 4 to 6 minutes, or 10 to 15 cycles per hour. Longer pump cycle times are 
desirable because they result in longer pump life and lower electrical costs. However, in 
wastewater applications, it is ideal to use the shortest pump cycle time recommended by 
the pump manufacturer to cut down on the wet well residence time and the potential for 
anaerobic conditions. While observing the CIE lift station, a pump run time of 3 minutes, 
40 seconds was noted. Based on a design pumping rate of440 gpm, over 1600 gallons 
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of sewage must accumulate in the wet well and upstream manhole between pump 
cycles. During periods of low flow, this provides more than sufficient time for the sewage 
to turn septic. 

All force mains in a sewer collection system should be designed to provide velocities 
between 2 and 5 feet per second (fps). Velocities below 2 fps allow solids in the 
pumped fluid to settle out. Based on the design pumping rates at the Commercial and 
CIE lift stations, the velocity from Commercial to CIE is 1.1 to 2.5 fps, and from CIE to 
the effluent manhole is 2.5 fps. As shown in Figure 1, each of the force mains from the 
Commercial to the CIE lift station is approximately 3,500 feet long. From CIE to the 
effluent manhole, the force mains are approximately 6,000 feet long. Based on capacity 
of the force mains', the Commercial lift station must pump 7,420 gallons before the lines 
discharge into the CIE station. The pumps must cycle over 10 times' for the flow to 
reach the CIE station, therefore, the retention time in the force main is well over two 
hours3 At least 17,640 gallons (or 11 pump cycles) must be pumped from the CIE lift 
station prior to exiting the force mains; resulting in a mean residence time in excess of 
two hours. 

As verified by the LTS study, the long residence times observed in the BMSC collection 
system, which are exacerbated by the four items discussed above, result in 
exceptionally high H i S  levels. At the Commercial lift station, H2S levels reach 102 parts 
per million (ppm); the CIE. lift station reaches 101 ppm H2S with no chemical addition at 
the Commercial lift station, or 24 ppm with the addition of Thioguard. Hydrogen Sulfide 
levels at the force main discharge location were found to be 700 ppm. 

Reducing retention time in a collection system is not always feasible; therefore several 
odor control technologies exist. 

111. Primary Types cf Odor Control Technologies 

The many technologies available to control odors from wastewater collection and 
treatment systems can be divided into two categories: vapor-phase and liquid-phase. 
Vapor-phase technologies are used to control odors in air or gas, and are typically used 
in point source applications including wastewater treatment plants and pump stations. 
Liquid-phase technologies are used to control odors in- wastewater and typically are 
used in collection systems where controlling odors and corrosion over a widespread 
area is necessary and multiple-point odor control may be required. 

' A 4-in force main has a capacity of 0.65 gallons per linear f f ;  a 6-in main has a capacity of 1.47 gallons per linear ft. 

'~ssumes pump cycle time of I I minutes 
Assumes a pump run time equal to CIE Lifl Station (3.67 minutes) 
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A. Liquid Phase Odor Control Technologies 

Liquid-phase odor control technologies include pH adjustment, air and oxygen injection, 
chemical oxidation, nitrate additions, iron salts and biologi,cal controls. A discussion of 
each of the methods follows, including maintenance and performance issues. 

1. pH Adjustment 

The pH of wastewater has an important role in determining the amount of H2S gas 
available for release to the atmosphere. At pH 6.0, over 90% of dissolved sulfide is 
present as dissolved gas; at pH 8.0, less than 10% is available as gas. Therefore, a 
decrease of one pH unit can significantly increase the release of H2S gas, causing odor 
and corrosion problems. There are two approaches to controlling pH in sewer collection 
systems. One approach involves continuous pH adjustment to hold H2S in solution; the 
second involves using intermittent slug doses of caustic to inactivate the slime layer and 
minimize sulfide generation. 

I 

Several base chemicals can be used to provide continuous pH adjustment, including 
calcium hydroxide or lime (Ca(OH)2), magnesium hydroxide (Mg(OH)J, and sodium 
hydroxide or caustic (NaOH). Studies have shown that the less soluble characteristics 
of magnesium hydroxide result in a timed-release effect that is particularly valuable in 
collection system applications. BMSC is currently applying magnesium hydroxide 
(Thioguard) at the Commercial Lift Station. The 
product is effective as long as the increased pH in 
the wastewater is maintained. As additional flows 
are encountered, including the CIE lift station where 
gravity mains from the airport and Carefree Inn 
Estates also feed the wet well, the pH is reduced, 
thereby decreasing the effectiveness of the chemical 
addition. Chemical Addition Equipment at 

I the Commercial Lift Station 

Periodic slug dosing with caustic can effectively remove all sulfide forms. It is not added 
to shift the equilibrium, but to kill the biological slime layer that reduces sulfate to sulfide. 
Exposure to high pH levels will destroy the slime layer and cause it to slough. The slime 
layer will immediately begin to reform, but it may take days or weeks to reach full sulfide 
production again. The time required for slime layer regeneration after slug dosing is a 
function of pH, temperature and time of contact. 

Lime and sodium hydroxide are the typical chemicals of choice for slug dosing due to 
their quick solution time, which maximizes contact time. Caustic slugging can adversely 
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affect pH-sensitive treatment processes and effluent discharge limits, necessitating 
equalization basins to receive the caustic slug for slow release to the treatment facility. 
Because of this added maintenance requirement, caustic slugging is not used as often 
as continuous dosing, and is not recommended for the BMSC system. 

2. Air and Oxygen Injection 

Most odor production in wastewater can be prevented if a minimum DO concentration of 
0.5 to 1.0 mgl l  is maintained. As previously discussed, because it is difficult to maintain 
oxygen concentrations naturally, supplemental sources of oxygen may be used. 
Wastewater oxygen levels may be increased through the addition of air, oxygen or 
chemicals containing bound oxygen, such as nitrate (NO,) or hydrogen peroxide (H202) 
(see Chemical Oxidation and Nitrate Addition, below). 

Air is a readily available source of oxygen that has been used to successfully control 
odors in gravity sewers and force mains. Air will not completely dissolve in water at 
normal pressures, resulting in the release of some residual gases. If odorous 
compounds are present in the wastewater at the point of air injection, odors will diffuse 
into undissolved air and escape to the atmosphere, sometimes causing increased odor. 
Depending on the method of air injection, turbulence can also release odors, thereby 
worsening the problem. Due to this potential to intensify odor production, the addition of 
air for odor control is not recommended for use in the BMSC system. 

The addition of pure oxygen to improve DO levels and reduce odors has been in use for 
over 20 years. Oxygen has a major advantage over air when added to wastewater 
because it is five times more soluble in water, resulting in a smaller volume of gas 
required to achieve equal oxygen transfer. Reductions in biocheinical oxygen demand 
(a measure of oxygen being consumed by microorganisms breaking down organic 
matter) have also been reported following installation of oxygen injection equipment. 
Oxygen can either be generated on-site for requirements greater than 2,000 pounds per 
day (Ib/d) or purchased commercially and delivered by truck for lesser quantities. 

3. Chemical Oxidation 

Chemical oxidants attack and destroy odor-causing compounds through chemical 
reactions. Although some of the chemicals in this category contain oxygen as part of 
their molecular structure, their primary action is to chemically react with the odorous 
compound in the dissolved form rather than release oxygen for use by bacteria. 
Chlorine, hypochlorite and hydrogen peroxide are examples of chemical oxidants. 
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Chlorine is relatively inexpensive and powerful, and the necessary equipment to 
administer it is widely available. It is obtainable as pure gas, hypochlorite solution, or 
hypochlorite granules or tablets. Chlorine gas is commonly used at wastewater 
treatment facilities for disinfection, but storage and handling requirements make it less 
desirable for collection system odor control. Hypochlorite solutions are much safer to 
use for collection system applications and the equipment is relatively simple to operate 
and maintain. Negative aspects of chlorine addition include its indiscriminate oxidation 
of any reduced compound in wastewater, necessitating overfeeding to ensure complete 
sulfide oxidation (typically 5 to 15 parts chlorine to each part sulfide). Depending on 
point of application and dosage, chlorine can kill organisms beneficial to wastewater 
treatment processes, resulting in process upset. Also, the reaction between chlorine and 
wastewater can produce potentially toxic and carcinogenic. compounds, which may 
impart their own objectionable odors. 

Hydrogen peroxide is commonly used to oxidize H2S to sulfur or sulfate depending on 
the pH of the wastewater. Most wastewater applications theoretically require I part 
peroxide per part hydrogen sulfide; however, like other oxidants, peroxide reacts with 
other organics in the wastewater, so higher dosages (typically 2 to 4 parts peroxide to 1 
part sulfide) are required. Peroxide is fast-acting, making it suitable for injection 
immediately upstream of problem locations. However, it is also quickly consumed, 
requiring multiple injection sites for treatment in collection systems. The maintenance 
and repair of H202  systems require special training; therefore, feed systems are often 
contract-operated by suppliers. 

4. Nitrate Addition 

Nitrate addition controls sulfide through two reaction mechanisms: prevention and 
removal. Nitrate is added to fresh wastewater as a substitute source of oxygen, 
preventing the reduction of sulfate to sulfide. Anaerobic bacteria responsible for odor 
and sulfide generation use dissolved oxygen, nitrate and sulfate as oxygen sources, in 
that order of preference. Dissolved Oxygen and nitrate, available in minimal quantities in 
typical wastewater, are quickly depleted, allowing bacteria to consuming oxygen from 
sulfate and causing odor and corrosion problems. When nitrate is added to wastewater, 
the bacteria consume it instead of sulfate, resulting in the production of nitrogen gas 
rather than sulfide. 

Nitrate can also be added to wastewater to remove dissolved HnSby a biochemical 
process, which converts the sulfide to sulfate. The nitrate supplies oxygen to bacteria 
present in wastewater to metabolize H2S. The removal reaction is a biochemical 
process, and as such, may require a reaction time of one to two hours for optimum 
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performance.' However, the removal mechanism requires one-third the amount of nitrate 
as the prevention mechanism. Due to its long reaction time, nitrate addition for sulfide 
removal may be ideally suited for BMSC collection system application. 

Nitrate is typically available as an aqueous solution of calcium nitrate containing varying 
concentrations of nitrate-oxygen. Nitrate is one of the safest sulfide control chemicals to 
handle, with most nitrate salt solutions considered to be nonhazardous substances. 
Nitrate can be injected into force main discharges or directly to pump station wet wells. 

5. Iron Salts 

Iron salts combine with dissolved sulfide to form relatively insoluble precipitates. The 
precipitates are black or reddish-brown floc particles that do not deposit in the collection 
system, but readily settle with other solids at the treatment plant. Four types of iron salt 
solutions are commercially available: ferrous sulfate, ferrous chloride, ferric sulfate and 
ferric chloride. The addition of sulfate-based salts is typically not a concern in 
wastewater systems because sulfate is present in excess and sulfide generation k not 
increased significantly. The amount of ferric (Fe"') salts required for reaction with 
sulfide is typically slightly less than the amount of ferrous (Fe") salts required to 
precipitate an equal amount. 

Iron salts are fast-acting and may be injected just upstream of a treatment plant to 
remove sulfide before the headworks facility, or added upstream in the collection system 
to realize greater odor and corrosion control. Unlike oxidants, iron salts do not react with 
organic materials in the wastewater; therefore, they can be overdosed at one upstream 
location to treat long stretches in a collection system. Regardless of the amount added, 
iron precipitates will remain suspended in the collection system, and will not form 
deposits. The iron precipitate adds to the overall solids production at the treatment 
facility, with the volume dependent on the amount of sulfide treated. The increase in 
solids generation typically does not exceed 5% of the plant's overall solids production. 

Ferrous sulfides have been shown to only allow control of H2S to 0.05 to 1 mg/L. In 
most cases, this level of treatment is satisfactory to prevent odors and corrosion; 
however, in areas of turbulence, H2S release may still be a problem. Furthermore, in 
areas of pH depression, such as anaerobic waste streams in which the pH drops below 
6.5, ferrous sulfide partially dissociates and may release sulfide to the wastewater. 
Since areas of turbulence (such as drop manholes and force main discharges, and 
dilution of high-pH flows from the Commercial lift station with low-pH anaerobic flows) 
are believed to be occurring at the CIE lift station, the addition of iron salts is not 
recommended without further testing to verify satisfactory pH values. 

Paoe 10 
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Controls 

Numerous biological controls on the market are purported to control sulfide and odor in 
collection systems. One available product alters the metabolism d the existing bacteria 
in the slime layer, so they no longer reduce sulfate. The product is only effective as a 
preventive measure, and has therefore been applied in conjunction with nitrates to 
perform removal. Other products composed of specially developed bacteria that are 
intended to replace the existing bacterial slime layer have not been shown to provide 
effective treatment in full-scale applications. Due to the experimental nature of biological 
controls, they are not recommended for use in the BMSC system, without full-scale 
testing prior to implementation. 

B. Vapor-Phase Odor Control Technologies 

Liquid-phase treatment can significantly reduce sulfide formation and release in 
collection systems; however, in highly turbulent locations, even trace amounts of sulfide 
can yield H2S concentrations high enough to cause odor and corrosion issues. 
Treatment units include packed tower scrubbers, activated carbon units, biofilters and 
ionization. Considerations for residential areas include noise reduction for fans and 
pumps and shorter stacks to maintain visual aesthetics. 

I. Packed Tower Scrubber 

Packed tower scrubbers have been used for numerous applications and have 
demonstrated good performance. They offer high-efficiency removal in a compact 
footprint, and several manufacturers provide low-profile systems ideal for residential 
applications. Disadvantages for wet scrubbers include the use of chemicals and potable 
water, which require additional space and maintenance considerations such as chemical 
storage tanks, pumps and drive space for delivery trucks. Due to the increased 
maintenance requirements associated with this type of vapor-phase treatment, packed 
tower scrubbers will be considered mainly for use at the BMSC WRF. 

2. Activated Carbon Units 

Activated carbon units are well-suited for many treatment and collection system 
applications. Although larger than wet scrubbers, they do not require chemicals, 
resulting in a similar overall footprint. Because no chemicals are involved, fewer security 
concerns arise from outdoor installation of carbon units. Carbon inserts are available for 
manholes, but are only suitable for low strength odors due to the small amount of 
carbon. A major maintenance concern associated with carbon units is the rapid media 
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depletion that results at high H2S levels. An available water washable media is projected 
to last over two years at H2S levels cf I 0 ppm; however, regeneration is required every 
six months. The vendor has developed a replaceable canister system that allows for 
sequential washing, while the remaining units are still in service. The low pH discharge 
d the canister unit E; a concern for collection system applications, requiring 
neutralization to avoid damage to pipelines during low flow periods. A low cost 
neutralization system has been developed to address this concern. 

3. Biofilters 

Traditional biofilteB require considerably lower velocities than wet scrubbers and carbon 
units, and therefore occupy a larger footprint. Where adequate space E; available, 
biofilters offer simple operation with no chemical addition, low operation costs and no 

__ 

hazardous materials to dispose. However, 
biofilters carry an intrinsic earthy odor, 
which may be detected by nearby residents. 
Several vendors have developed enclosed 
systems that may be better suited for 
collection system applications and 
treatment works located in residential 
areas, such as the BMSC WRF. The units 
have a high-velocity stack discharge, so 
any residual odor E; well dispersed. 

View of nearby residence from 
BMSC WRF Aeration Basins 

4. ionization 

ionization technology involves the use of ion 
tubes with an alternating current to produce 
negative and positive ions and form clusters cf 
oxygen molecules. While other vapor-phase 
technologies treat the exhaust air prior to 
discharge, ionization treats the supply air. The 
ionized air disassociates a variety d gaseous 
compounds and has been shown to effectively 
treat H2S, ammonia and a wide range d other 
odorous compounds. Benign end products Background 

such as carbon dioxide, nitrogen and water 
vapor are formed. Typical treatment involves injecting enough treated air to form a layer 
above the foul air in wet wells and manholes. Ionization tubes require cleaning once 

CIE Station with Residence in 
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every two to three months. Reported case studies include installation of an ionization 
system at a pump station within 50 ft of a residence, which produced consistent odor 
complaints prior to installation. No odor incidents have occurred since system startup, 
indicating this technology might be helpful for the BMSC system. 

IV. Proposed Odor Control Projects 

Following completion of the LTS study, BMSC submitted an action plan to correct the 
sewer odor issue to the Town of Carefree. The action items include the following: 

0 Water Reclamation Facility 
o Install Fan Cover 
o Install Louvers 
o _I Install New Grating 
o Install Sound Material 
Sage Brush Lift Station 
o Install Chemical Feed 

Although these actions will help to reduce the odors emitted from the collection and 
treatment system, they do not represent all items covered by the LTS study. Based on 
the findings of this report and the LTS study, Carter & Burgess has prepared a list of 
proposed odor control projects. The projects are categorized as general, preventive 
measures, liquid phase treatment and vapor phase treatment. Approximate 
implementation costs are provided with each project description. 

General 

o G I - Community Feedback Website 
Create and maintain a website at which Town of Carefree residents can 
view information about causes of sewer odor; current odor control 
projects in the community; and measures accomplished to date. The 
website should include a form that residents can complete and send 
electronically to issue a complaint. The form, should contain the date, 
time, nature and location of the odor, and the complainant’s name, at a 
minimum, and should be routed to BMSC and the Town Council. 
Keeping the community informed of improvement measures and 
providing a constructive means of informing BMSC of problem spots 
will facilitate better relations between BMSC and the community. 
Implementation Cost: $20,000 

~- - -- 
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e Preventive Measures 

o P I  -Grease  Trap Policy and Enforcement 
Institute a policy under which all restaurants are required to maintain a 
grease trap. This will reduce the amount of grease dumped into the 
sewers, thereby reducing secondary odors and pipe cleaning costs. 
Implementation Cost: $4,000 

o P2 -Sewer  Cleaning Program 
Institute a regular sewer cleaning program in which all pipes in the 
collection system are jetted. This will reduce sewer odors by eliminating 
the slime buildup on the pipe wall. 
Implementation Cost: $6 per linear foot of pipe 

o P3 -Demolish Septic Tanks and Manholes at Lift Stations 
Replace the septic tank and manholes upstream of the Commercial and 
CIE lift stations with pipe. Demolition of the septic tanks will remove a 
major contributor to anaerobic conditions in the collection system. 
Removal of the rnanhole(s) will reduce the effective size of the lift 
station wet well, reducing hydraulic residence times. Both actions will 
result in less potential for the sewage to turn septic and produce H2S 
odors. 
Implementation Cost: $200,000 

o P 4  - Redesign Lift Stations 
Redesign the Commercial and CIE lift stations, including cleaning and 
plugging one of the force mains exiting each pump station (4-in leaving 
Commercial and 6-inch leaving CIE); modifying the wet well size and/or 
level controls to reduce residence time; and replacing the pumps to 
decrease pump cycle time. These actions will reduce retention time in 
the wet wells and force mains, thereby decreasing the likelihood of 
sulfide generation. 
Implementation Cost: $500,000 

* d l  
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o P5 -Collection System Capacity Evaluation 
Prior to performing any additional reconstruction within the collection 
system, a system-wide capacity evaluation should be performed to 
resolve conflicting capacity information cited in correspondence 
between t h e  Town of Carefree and BMSC (see Appendix 8). The 
capacity evaluation will verify any locations experiencing siphons or 
surcharging d gravity mains, and COnhIlll which portions cf the system 
are producing odors due to turbulence and other rectifiable design 
features. This evaluation will validate the  necessity of the following 
proposed action items: 

Redesign influent manhole at Quartz Drive and Boulder Drive to 
eliminate turbulence causing the  escape cf H2S; 
Redesign gravity line and discharge manhole at Ironwood Road 
and Boulder Drive to prevent surcharging lines and positive 
pressures; and 
Extend CIE force main to plant to eliminate odor issues at 
discharge manhole at Ironwood Road and Boulder Drive. 

1 

Implementation Cost: $1 50,000 

9 Liquid Phase Treatment 

o L1 -pH Control 
Add Thioguard (Magnesium Hydroxide) to CIE and discharge manhole 
at Ironwood Road and Boulder Drive intersection. Maintaining a pH of 
8.3 to 9.0 in the sewer will keep over 90% d present sulfide in 
suspension, reducing H2S odors. 
Implementation Cost: $50,000 capital cost + $45,000 mud cost 

o L2 - Preventive Nitrate Addition 
Add calcium nitrate feed at the  Commercial lift station, causing 
anaerobic bacteria to consume the nitrate-oxygen instead d sulfate- 
oxygen and thereby decreasing sulfide production. 
Implementation Cost: $45,000 + $60,000 annual cost 

o L3 - Nitrate Addition for Removal 
Add calcium nitrate feed at the CIE lift station, dowing hydrogen sulfide 
to be reincorporated into the bulk wastewater as sulfate. The one to 
two hour reaction time E; provided in t h e  force main, reducing odors at 
the downstream discharge manhole. 
Implementation Cost: $45,000 capital cost + $45,000 annual cost 
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I 

o U- Pilot Study 
Due to the potential for process upset and/or additional odor generation, 
the following technologies are proposed, but are not recommended for 
implementation without a pilot study to verify their odor removal 
efficiencies. 

Oxygen Addition 
Hydrogen Peroxide 
Iron Salts 

Implementation Cost: $150,000 

Vapor Phase Treatment 

o V I  -Seal  Manholes 
Seal manholes to prevent positive pressures in the system from causing 
odors to escape through manhole covers. However, it should be noted 
that if H2S forms, it will escape; therefore, if all manholes are sealed, 
odors will back up into residents' vents. 
Implementation Cost: $250 per manhole 

o VZ -Residential Vent Carbon Filters 
Install carbon filters on residential vents to intercept and treat odorous 
emissions. Replacement carbon packs are required when carbon is 
spent; replacement frequency is dependent on quantity and 
concentration of odors. 
Implementation Cost: $60 per vent + $30 per replacement 

o V3 -HzS Monitor 
Install a low-level monitor at the fence line of the wastewater treatment 
plant to track concentration and frequency of odors escaping from the 
facility. Provide additional monitors as needed to adequately record 
odors at problem spots in the collection system. Monitors are portable, 
so monitoring locations can be moved as odor issues are resolved. 
Sycamore Technologies' low-level indicator k accurate from 10 ppb to 2 
ppm and should be used at the plant fence line; their traditional model 
displays H2S levels from 0 to 200 ppm and may be required at problem 
spots with high concentrations. 
Implementation Cost: $4,000 per monitor, including weatherproof 
housing and computer sohare  
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Seal the cutouts in the aeration basins with aluminum checker plate 
tohelp prevent odor emissions and create a negative pressure beneath 
the covers. 
Implementation Cost: $50,000 

o V4 - Seal Aeration Basins 

o V5 -Wet Scrubber at WRF 
Add a dual-stage scrubber to known odor producing areas to sufficiently 
reduce odor production and ensure negative pressures in problem 
areas such as the headworks facility, aeration basins and influent 
manhole. 
Implementation Cost: $300,000 + $1 50,000 annual cost 

o V6 -Carbon Units at Lift Station or Manhole 
Carbon units ensure that any escaping odors. will be treated before 
reaching residents. Where carbon units exist, add a fan to increase 
negative pressures in manhole and flow through carbon. 
Implementation Cost: $50,000 + $4,000 annual cost 

o V7 -Wetscrubber at Lift Station or Manhole 
Add a dual-stage scrubber to known odor producing lift stations and wet 
wells to reduce odor production and ensure negative pressures. 
Implementation Cost: $1 10,000 + $1 8,000 annual cost 

o V8 -Ionization 
Ionization will help to reduce odors escaping from sewers by treating all 
air in the headspace, or by adding a layer cf treated air over the existing 
H2S. Larger systems are also available for treatment facilities, if 
required. 
Implementation Cost: $85,000 + $3,000 annual cost 

V. Recommended Short Term Projects 

Carter & Burgess has arranged the proposed projects in the recommended order of 
implementation. It is recommended that the projects shown in Table 1 be implemented 
within three months. It should be noted that projects have been ordered in consideration 
of ease of implementation, likelihood cf solving or helping to resolve odor issues, capital 
costs, operation and maintenance costs and ease d maintenance. Estimated capital 
cost associated with implementing each project B shown. These are in addition to the 
BMSC proposed projects, and those recommended in the LTS study are noted in t h e  
table. 
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Table I :Recommended Short Term Odor Control Projects 

I Project Estimated Implementation 
Designation Project Description cost 

G1 Community Feedback Website $20,000 
Grease Trap Policy and 

P1 Enforcement $4,000 
v1 Seal Manholes (LTS) $250 per manhole 
v2 Residential Vent Carbon Filter $60 per vent 
v 3  HPS Monitor (LTS) $4,000 
v 4  Seal Aeration Basins ( L E )  $50,000 
P2 
L1 pH Control $50,000 

Regular Sewer Cleaning Program $6 per linear foot of pipe 

VI. Recommended Long Term Projects 

Projects that will take more than three months to implement are shown in Table 2. 
Proposed projects are arranged in the recommended order of implementation. BMSC 
should proceed with project implementation until odor complaints cease. 

Table 2: Recommended Long Term Odor Control Projects 

Project Estimated Implementation 
Designation Project Description cost 

Demolish Septic Tanks and 
P3 Manholes at Lift Stations $200,000 
P4 Redesign Lift Stations $500,000 

Collection System Capacity 
P5 Evaluation $1 50,000 
v5  Wet Scrubber at WRF (LTS) $300,000 
L2 Preventive N it rate Add it ion $45,000 
L3 Nitrate Addition for Removal $45,000 

V6 Manhole (LTS) $50,000 
Carbon Units at Lift Station or 

L4 Pilot Study $1 50,000 

v 7  Manhole $1 10,000 
V8 Ionization $85,000 

Wet Scrubber at Lift Station or 
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VII. Recommended Projects by Ascending Capital Cost 

H9S Monitor 

Preventive N i trate Addition 
G I  Community Feedback Website 
L2 
L 3  Nitrate Addition for Removal 
V6 Carbon Units at Lift Station or Manhole 

Table 3 lists recommended projects in order of ascending capital cost. It should be 
noted that projects with the lowest capital cost might have associated 
operational/maintenance costs. 

$4,000 

$45,000 
$45,000 
$50,000 

$20,000 

Estimated 

L l  
v4 

Designation Project Descriotian- 

Reaular Sewer Cleanina Prsaram 

pH Control $50,000 
Seal Aeration Basins $50,000 

" I 
Seal Manholes 

va ionization 

rwsiueritiai vei i i  c,arnnn rt irer 
Residential Vent Carbon Filter csrease I ran PO icy an tntorcemet 

Grease TraD Pokv  an$ EnfnrrPmeki ! W.'O@i-!l , 
I 

$85,009 

L4 
P5 

Pilot Study $1 50,000 
$1 50,000 Collection Svstem CaDacitv Evaluation 

v5 
P4 

I v7  I Wet Scrubber at Lift Station or Manhole I $110.000 I 

Wet Scrubber at WRF $300,000 
Redesign Lift Stations pr;nn,am 

I p3 I Demolish Septic Tanks and Manholes at Lift Stations I $209,000 I 
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EXECUTIVE SUMMARY 

Background 

On March 12,2004, Black Mountain Sewer Company (BMSC) requested that Lamb Technical Services, h c .  
(LTS) review the current condition, relevant to odor control of the  sewage collection and conveyance system 
and the associated treatment plant located in The Boulders development in Carefree. A2 The odor situation 
that BMSC inherited eighteen months ago has been an ongoing problem for the community for some period 
of time 

LTS and Joel Wade, Engineering Manager for BMSC, spent the morning reviewing the condition of  each 
area, and a detailed explanation of past odor problems was presented to LTS. BMSC also discussed some of  
the short-term solutions that had been implemented to reduce or eliminate past odor emission 'problems, 
which the residents had been experiencing i n  many areas of Carefree. The Phase Two study is designed to  
perform a thorough odor evaluation by providing hydrogen sulfide (HzS) data at multiple sewer line, 
fenceline and in-plant locations and the associated risks of odor emissions fiom each location. LTS was also 
asked to recommend any further action that Black Mountain Sewer Company may implement to further 
reduce the odor emissions from the treatment facility and its associated collection lines. 

Phase 2 Data Review 

Collection Lines and Pump Stations 

During Phase 1, LTS visited the Commercial Pump Station off Tom Darlington Way, and the Carefree Inn 
Estates (CEI) lift station on Carefree Drive. LTS also visited a number of 'collection line locations that had 
been odor sources in the past including the Staghorn Drive area and the Boulder and Quartzite Drive area. 
Based on the initial review, fifteen locations were identified and evaluated for hydrogen st!lfide and odor 
emissions, and one location was evaluated for ammonia emissions. Additionally, low-level hydrogen sulfide 
fenceline monitors were installed at the four sides of the wastewater treatment facility as well as one on the 
wall northeast of the (LE lift station. All of the locations were monitored in two five-day periods. During 
testing, four of the hydrogen sulfide monitors failed -- one at the headworks, one in the influent channel, and 
one at the southeast plant fenceline location during the first week of testing; and the second week of testing, 
one meter failed at the Century and Boulder Drive force main discharge location. Two of the meters were 
owned'by BMSC and two were owned or rented by LTS. The graphs for the first two collection line 
locations can be seen with no hydrogen sulfide values and the meter constantly reading zero. One fenceline 
monitor did not record data on the southwest corner of the treatment facility, 

During the second week of testing only one meter failed to operate properly, and no data were recorded at the 
Century and Boulder Drive location due to the failed meter. Repeat testing over the two-week period 
rendered the missing data irrelevant, as each location had at least five days of data collected at each location, 
which provided adequate information to determine what was needed for better odor control at the wasrewater 
treatment plant and within the collection lines and pump stations. 
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Collection Lines and Pump Stations, Continued 

The pump stations and the collection lines were found to have relatively high sulfides at all of the force main 
discharge locations. and at the influent of the treatment facility. This bdicates that the sewage is quite septic 
due to the retention time in the force mains and the high wastewater temperatures. 

Two of the smaller gravity line locations were found to be without flow in the summer: on'e test location was 
approximately % mile upstream of the treatment plant on Quartz Drive, and the other was at the end of a 
Staghorn Drive. Without flow, these hvo locations had very low concentrations of hydrogen sulfide and no 
positive pressures. These two locations did not appear to be a significant source of odors during the summer. 
These conditions could be different with increased flow in the winter wben more residents are m Arizona. 
This area should be evaluated again in the winter months to determine i f  the conditions within the gravity 
lines create an odor source that is not found in the summer months. 

The gravity line test data on Staghorn Drive, and upstream on Boulder Drive determined that these locations 
were low-risk locations for odor emissions, and do not generally pose much of an odor emission problem in, 
the summer. The hydrogen sulfide concentrations were always under 1 PPM and readings with the more 
accurate Jerome 631X were always under 0.15 PPM. Even though these locations are generally not a 
problem, unusual events such as blockages could make these locations vent odors into the ambient air, or 
additional flow i n  the winter could cause the same condition. 

The main odor and sulfide producers are the wetwell/€orce main locations. This is typical in many 
wastewater systems and has been a problem for many locations across Arizona. Unfortunately, with the type 
of terrain found at the Boulders, force mains are required to move the sewage over the high points in the 
area. There are a number of treatment options to control hydrogen sulfide generation and odor releases in 
these types of systems, and most of them work with relatively good results. The proddct that BMSC is using. 
is magnesium hydroxide, (brand name Thioguard). The product is designed to increase the pH of the 
wastewater, which keeps the sulfides in solution as long as the pH is above 8.5. It also provides some oiygen 
to the wastewater to oxidize the sulfides. The high pK that the product provides keeps the sulfides in solution 
and makes it difficult for them to be released into the headspace of the collection lines and at the wetwells. 
The two locations where the product provides the greatest benefit from chemical treatment are the C E  force 
main discharge location at Century and Boulder Drive, and at Boulder and Quartz Drive. Both of these 
locations arejust before the sewer treatment facility and have had significant odor emissions in the past. 

The use of the magnesium hydroxide at the Commercial lift station (that runs through the CIE lift station) is 
providing between 50Y1 and 90% reduction in hydrogen sulfide emissions at the Commercial lift station 
wehvell and the force main discharge locations. The product is performing well at the feed rate BMSC is 
using, but the pH is relatively high at 9.0. The operators should continue to add the product to reduce the 
hydrogen sulfide emissions as much as possible for corrosion and odor control, but a chemical feed reduction 
is advisable to allow the system to operate at a pH between 8.4 and 5.6. This will have less of an impact on 
the wastewater treatment plant and still provide similar odor and hydrogen sulfide control. 

I 
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Collection Lines and Pump Stations, Continued 

Liquid wastewater analysis throughout the wastewater system indicated that the other parameters were 
typical, although sulfides in solutions were relatively high, peaking at 3.9 mg./lit at the wetwell o f  the 
Commercial lift station and up to 12.0 mg./lit at the discharge points. Normal ranges of sulfides in solution 
for wetwells are typically under 1 5 mg./liter, and a goal for force main discharge pomts would be under 5.0 
m g h t e r .  

Even with these significant reductions in hydrogen sulfide concentrations due to the Thioguard. hydrogen 
sulfide levels remain very high in some locations. Additional measures probably will have to be taken to 
further control the odorous emissions, and are discussed in more detail later in the report. 

Commercial Lift Station 

Within the Conimercial lift station wehvell, the hydrogen sulfide concentrations were relatively high, 
averaging 5-20 PPM with peaks of 32 PPM without the addition of magnesium hydroxide. The 
Concentrations dropped to an average of under 2 PPM for the first week with chemical addition, but climbed 
as. wastewater temperatures increased, witb averages the second week ranging from 5 PPM to 20 PPM, with 
one unusual penk that was up to 102 PPM. This high peak most likely was due to a low pH cleaning product 
being discharged into the sewer and driving the hydrogen sulfide out of solution and into the headspace of 
the wetwell. Since the concentrations are up to 100 PPM in the wetwell, the hydrogen sulfide concentrations 
will need to be contained ivith a tightly sealed cover. The continued use of magnesium hydroxide to keep 
hydrogen sulfide levels and internal corrosion rates to a minimum is recommended. The location does not 
exhibit any positive pressures, but under the right ambient conditions, odors could be emitted from this 
location if not properly sealed. If odor complaints are received at this location, and sealing the wetwell is  
impractical, the installation of a small passive carbon filter could be utilized to collect and treat the odorous 
gas prior to being vented into the ambient air. If odor complaints continue after the installatjon of the passive 
carbon adsorber, a fan could be added to the carbon vessel to increase,the negative pressure in the wetwell to 
keep odors from easily escaping into the ambient air. A packed tower odor scrubber or a biofilter can't be 
used at this location due to the space restraints at the lift station. 

CLE Lift Station 

At the CE lift station, most ofthe past effort has been to seal all the possible venting locations to control the 
hydrogen sulfide and odoc releases. Based on the data and the multiple site visits, this approach seems to be 
working quite well, although concentrations of 0.020 PPM were recorded at the fenceline on the Odalog 
monitors These higher concentrations occurred at the hottest part of the day, each day during the first week 
of testing. After discussing the data with the manufacturer, the readings probably are not accurate as the 
instrument is unable to compensate for ambient temperatues above 1 10 degrees Fahrenheit. During the 
second week of testing a newer version analyzer was used at this location, and recorded only one short-term 
event. This one event is at the low detection level of the instrument and is also questionable Handheld 
monitoring using a slightly more sensitive analyzer (Jerome 631X HZS Analyzer, accuracy of 0 003 PPbI) 
did not record any elevated hydrogen sulfide concentrations anywhere around the C E  lift station 
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CIE Lift Station. Continued 

Although no odors were recorded around the lift station during any of the site visits, odors could be escaping 
from the pickholes upstream of the lift station. 

Hydrogen sulfide concentrations within the collection lines and the C E  lift station wetwell were moderate to 
high. Four locations were monitored at the CT-E lift station: one on the local gravity line, one at the force 
main discharge, and hvo on the wetwell structures within the lift station. The wehvell locations were 
relatively low in hydrogen sulfide concentrations, with levels up to Y PPM.The incoming local gravity line, 
as mentioned earlier, had moderately high concentrations in the headspace, with peaks up to 21 PPM. The 
highest location around the CLE lift station was at the force main discharge. Peaks of 101 PPM were seen at 
this location without chemical addition., and 24 PPM with chemical addition. The magnesium hydroxide 
chemical feed site at the Commercial lift station is working well, and is providing a 75% reduction at the 
force main discharge at the CIE lift station with chemical addition. It should be noted that none of the 
concentrations recorded at either of these lift stations are unusual for a force main system. 

Hydrogen sulfide concentrations were monitored in the local gravity line and recorded peaks of 21 PPM. 
Concentrations over 10 PPM are relatively high for an upstream gravity line. This area could be a candidate 
for chemical treatment to reduce the hydrogen sulfide concentrations going to the CIE lift station. I f  odors 
are still a problem in the area, Black Mountain Sewer Company (BMSC) may need to seal the manhole 
covers upstream of the lift station in the local gravity line to prevent any odors from escaping into the 
ambient air through the pickholes. A slight positive pressure (0.01 in./WC) was found around the CIE lift 
station collection lines. Under the right conditions, odors. could be released through the pickholes with 
positive pressures of 0.01 in./WC. Sealing the pickholes on all of the manholes in the area is recommended 
first. If that proves inadequate, a small carbon adsorber with a fan could be used to provide a negative 
pressure on the upstream collection lines. As long as a chemical treatment program is in place, corrosion 
should'not be a signjficant.issue with sealed manholes. 

Containing the odors within the sewer system as much as possible is the preferred approach for this area. If 
the odors cannot be contained adequately, an odor control approach similar to the Commercial lift station 
could be used at the C E  lift station. An odor control system is already on site and could be utilized if 
containment is not feasible; b u t  carbon would probably be a better product at this location as the odor 
removal system (Peacemaker) does emit a slight chlorine odor and is not designed to treat amine odors that 
couM be present at this location. LTS' recommends that in the event that an odor control system is needed, 
the media to use w o d d  be carbon. 
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Force Main Discharge Locations 

At the two locations that the force mains discharge into the gravity lines, just upstream of the wastewater 
f a d  ity, both locations have extremely high hydrogen sulfide concentrations The force main discharge 
location at Quartz and Boulder Dnve had concentrations up to 700 PPM, and the Century and Boulder 
location had concentrations over 100 PPM Both locations also had positive pressures that tend to drive the 
odors and hydrogen sulfide concentrations out through the manhole cover pickholes 

The solution that BMSC has been using for the Century and Boulder location is installing a carbon insert for 
odor control. If the media is cbanged regularly, this insert will reduce the concentrations that are emitted out  
of the pickhole to under L O  PPM . Levels below 1.0 PPM would be considered low compared to most sewer 
systems in Arizona. This is probably the best solution for this location, although an insert that could hold a 
slightly deeper bed of carbon might be considered as a replacement to the unit that is now installed to give 
improved odor control and a longer life for the carbon. 

At the w z  and Boulder Drive location, the odor and hydrogen sulfide concentrations are being contained 
using a sealing manhok cover. This is preventing virtually all of the odors from being released into the 
ambient air, but the downside to this approach is that the location has significant positive pressures, up t o  
0.04 in./WC, and sealing the covers will force the air out to some other location, like resident vent stacks. 
Also, sealing the covers will create high corrosion rates due to the turbulence and high sulfide levels, and 
trying to contain all ofthe hydrogen sulfide releases. Even when Thioguard is added upstream, the turbulence 
can still strip the hydrogen sulfide out of solution. The Thioguard is working fairly well m reducing the 
releases at this location with approximately a 50% reduction, but with initial concentrations over 700 PPM, a 
50% reduction is of little help in controlling the risk of odor emissions. With the significant positive 
pressures at this location, it is likely that these odors will be driven out o.f the surrounding homes' vent 
stacks. Due to this possibility, a meter was placed in a home vent stack just upstream of the Boulder and 
Quartz force main discharge location to determine if any odor was being emitted out of the local residences 
vent stacks. Concentrations of 5 PPM were recorded at the vent stack when no Thioguard was being added to 
the system. The levels dropped to under 1 PPM when the Thioguard was being added and no concentrations 
were recorded after the first day or two, but even with low concentrations of less than 1 PPM, they could still 
be an added odor source for the area. When the Thioguard feed pump was not operating, values up to 5 PPM 
were recorded out of the surrounding homes vent stacks. These concentrations could be a significant odor for 
the entire area. 

A redesign at this structure is recommended if turbulence could be reduced Reduced turbulence would keep 
the sulfides in solution to be treated by the waste treatment facility Even with reduced concentrations due to 
less turbulence a fan generatmg negative pressures will still most likely be needed at the and Boulder 
Drive location to prevent odors from bring forced out the local vent stacks 



Black Mountain Sewer Company 
BMSC Collection and Convejance System and the Boulders L W  Phase 2 Report 
Executive Summary 
7/28/04 
Page 6 

Force Main Discharge Locations, Continued 

There is also an additional pump station that was not evaluated called the Lndian Rock Pump Station This 
pump station discharges into the Quartz and Boulder location Just upstream from the wastewater plant. 
Chemical feed could also be considered in this location ifrequired. 

Wastewater Treatment Facility 

Six locations were tested at the wastewater treatment facility, the main influent line, the Parshall Flume 
structure, the headworks building, the splitter box, the old influent box, and the aeration basins influent. Most 
of the locations had relatively high hydrogen sulfide concentrations, over 10PPM. 

The influent locations, Parshall Flume, and headworks locations are seeing concentrations that are being 
carried downstream from the Boulder and Quartz Drive location. Slightly reduced concentrations were 
recorded within the treatment facility. The Thioguard is still helping at the plant, but the levels at the three 
in-plant locations were still significant. Additional hydrogen sulfide is being released at the splitter box and 
at the influent to the aeration basins and this is not related to the releases upstream at Boulder €2 Quartz 
Drive. The old splitter box was also evaluated and had low concentrations of hydrogen sulfide, and if sealed' 
properly this location is really not a significant odor source. 

Concentrations up to 120PPM were seen at the influent location, but dropped to under 25 PPM within the 
plant. Still, with concentrations in the 10-25 PPM range, all ofthe locations will need to be treated. Currently 
the only locations that are receiving treatment are at the headworks, the splitter box and the influent to the 
aeration basins. Even though these locations are being treated with the existing odor control system (carbon 
adsorber), the influent tu the aeration basins has significant gaps in the covers. This makes it difficult to 
contain the odors for treatment. LTS recoinmends that this area's covers be better sealed. and additional 
airflow is also recommended to increase the negative pressure on the basins to prevent any odors from 
escaping into the ambient air. 

The Parshall flume and the influent line are currently not being treated. LTS recommends air treatment at 
these locations by extracting the odorous gas out of the structures with fiberglass dwhvork and 3 fan, and 
treating the odors with an unproved odor control system. 

The headworks at the facility should be the focus of improved odor control. The concentrations in the room 
were up to 13 PPM and averaged over 4 PPM. This is not a significant amount of hydrogen sulfide, but other 
compounds that are odorous were recorded at this location.. Concentrations of 1-5 PPM ammonia were 
recorded in the headworks in addition to the hydrogen sulfide. An improved odor control system would 
improve the negative pressure in the headworks and keep the odors froin occasionally escaping into the 
ambient air 
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Wastewater Treatment Facility, Continued 

The carbon adsorber odor control system was tested for removal efficiencies, and is performing well while 
treating the odors from the three locations it i s  extracting air from. Testing of the carbon adsorber indicated 
that the system i s  working to specifications with the new carbon that was installed earlier in the year. LTS 
never recorded any outlet results over 0.005 PPM out of the stack of the carbon adsorber during the hvo-hour 
test. 

Even though the outlet values were very low, the negative pressure was almost zero at each of the locations 
from which the carbon adsorber is collecting odorous gas. Without the proper amount of negative pressure 
(> -0.02 in./WC) at the odorous locations in the plant, there is a risk that, under the right ambient conditions, 
significant odors could be.released in to the ambient air. 

The Odalog hydrogen sulfide monitors placed at the fenceline. did not indicate that any significant amounts 
of hydrogen sulfide were being released into the ambient air; but testing with the Jerome 631X indicated that 
concentrations up to 0.024 PPM were occasionally being released at the fenceline. When the .Porta-John was 
replaced at the facility, the spikes increased to over 0.030 PPM. for the short duration they were on site. The 
County’s limit is an average of 0.030 PPM for 30 minutes at the fenceline. This is a relatively loose 
specification, and it is recommended that BMSC have a goal of keeping the fenceline concentrations under 
0.008 PPM in the future to prevent odor complaints. The reason LTS recommends that a target of 0.008 PPM 
be implemented is that based on a 1979 study performed by the California Air Resources Board, which 
found that 57% of people could detect a rotten egg odor from hydrogen sulfide at 0.008 PPM. i t  also stated 
that at 0.040 PPM, or five times the odor threshold, most people considered the odor a nuisance. This report 
is how the 0.030PPM standard was derived in Califomja and in Maricopa County. 

Current fenceline odors at the facility are most likely from fugitive emissions due to a’lack of negative 
pressures, mostly on the aeration basin influent areas. Other reduced sulfur odors are also typically found as 
part of the odor emissions and common in most wastewater treatment processes. Low level amines were also 
recorded at the headworks. 

Other Odor Sources 

Other odor sources were found during the study that could have occasional impacts on the locations, such as 
Porta-Johns located at the treatment facility and at the CIE lift stations. Southwest Gas was also replacing 
some of the gas mains in the area, presumably because of gas leaks. Natural gas is odorless, so the gas 
companies add an odorant at the distribution center, which is also a reduced sulfur compound called 
mercaptan. Mercaptans have a similar smell to hydrogen sulfide, and can often be interpreted as a sewer odor 
by some people. Other odors were also noted at the Commercial Lift Station that is clearly being emitted 
from the local restaurant grease traps. These emissions can often be very odorous, and also contain a large 
percentage of hydrogen sulfide. It is common for many people to interpret the grease traps odors as a sewer 
odor as they are very similar in nature and smell. 
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Recommendations 

The short-term improvements that Black Mountain Sewer Company made as part of the Phase 1 review were 
correct, but to completely eliminate the odors 99% of the time at the wastewater treatment facility, a larger 
odor scrubber is recommended, in the range of 5,000 -10,000 CFM,with .an additional stage for ammonia 
removal, and a final-stage carbon polisher. Airflows with a 5,000 -10,000 CFM system would increase tbe 
negative pressure in the headworks, splitter box and aeration basins, and to provide negative pressures at the 
Parshall Flume and in the influent line, which is not being addressed with the current carbon adsorber. 

It is also recommended that the discharge location at Quartz and Boulder Drive be redesigned to reduce 
turbulence at this location. This could be part of the odor control improvement project at the plant, by 
creating a wetwell structure just  to the North on the easement. The new odor control system would draw 
from this location along with the headworks, Parshall Flume, splitter box and aeration basins. The new 
collection structure would be designed to focus on a reduction in liquid turbulence and air extraction. 

Black Mountain Sewer Company should continue to add Thioguard at the Commercial lift station for 
hydrogen sulfide control, and may consider adding an upstream chemical feed site for the gravity portion of 
the C E  lift station. At the Commercial lift station, the only improvement recommended at this location is to 
continue sealing the wetwell 100% to contain any odors that may be present in the webvek 

LTS is recommending that a packed tower odor scrubber be installed with a 16” to 20” duct running out t o  a 
newjunction structure to create a negative pressure at this location The odors would be treated with a three- 
stage packed bed odor control system located at the treatment facility, and a carbon follower The existing 
unit may be used as part of the polishing stage after the packed tower odor scrubber An additional carbon 
unit would be required to handle the additional airflow 

Also, at the wastewater treatment facility, a continuous hydrogen sulfide monitor is also recornmended to  
monitor the operation of the new odor control system and to alert the operators of any potential scrubber 
problems prior to receiving odor complaints. The only system on the market for this application that can read 
part-per-billion concentrations is the Sycamore Technologies system. This option should be evaluated to see 
if it would assist the facility in catching odor emission problems before they get to the surrounding 
community. 
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Odo r c o n t r o l  Rev iew and Recommendat ’  ions 
T o w n  of Care f r ee  

APPENDIX B 
CORRESPONDENCE BETWEEN TOWN OF CAREFREE 

AND BLACK MOUNTAIN SEWER CORPORATION 



TOWNOF CAREFREE 
l00EASY STREET 
P.O. BOX 740 
CAREFREE, ARIZONA 55377 
(480) 488-3656 FAX (480) 488-3545 

OFFICE OF THE MAYOR 

Mr. Bob Dodds 
President 
Algonquin Power Systems, Inc. 
2845. Bristol Circle 
Oakville, Ontario, Canada L6H 7H7 

May 25,2003 

Re: Black Mountain Sewer Corporation Collection System 
System I.D. #37-105 

Dear Mi. Dodds: 

Thank you for taking my call yesterday and discussing our mutual concerns regarding 
the collection system of the Black Mountain Sewer Corporation. I particularly admire an 
executive who takes calls on a National holiday. As a follow up to our discussion, I wish to 
provide you additional information relating to sewer odor problems at the Carefree Inn Lift 
Station and the north Boulders subdivisions. I have listed below some of the factors we 
discussed and agree need to be addressed by the Black Mountain Sewer Corporation in 
resolving the existing odor problems in the collection system and noise from the Boulders 
plant. 

1. There are two 6” pressure lines approximately 5,500 feet in length that 
transport raw sewerage from the Carefree Inn Lift Station to the gravity manhole 
at the entrance to the Boulders gravity collection system (see attached map). The 
pump, that pressurizes the system, pumps 200 gpm. At 200 gpm through 2,6” 
pipes, the velocity of the raw sewerage in the lines is below the 
2 Wsec required to scour the pipe and keep the solids from settling out. We 
believe solids have built up in the pressure pipes and are a main contributor to the 
septic conditions of the discharge. In addition, there are two wet wells and a 
septic tank at the lift station that are used to hold raw sewerage until it can be 
pumped. They hold approximately 1500 gallons of raw sewerage. Average 
pumping time that the pumps operate is about 2.5 minutes each cycle, which 
means that 66% of the raw sewerage remains in the wet wells all the time 
allowing time for the sewerage to become septic. 

2. The same conditions exist at the Commercial Lift Station except that at this 
station Thio-guard is injected for odor control. The odor control works for a 
period of time, but after sitting in the downstream lift station and pressure piping 
as long as it does, it becomes ineffective. 

3 .  There has been no control over maintenance of grease traps connected to the 



collection system and limited cleaning of gravity lines. Buildup m the gravity 
lines, especially if grease enhanced, is known to contribute to the formation of 
odors. 

4. There is no odor scrubber on the pressure line discharge manhole. The pressure 
line discharge at the discharge manhole causes surcharging in this and other down 
stream manholes, forcing odors into the atmosphere. 

I offer the following specific suggestions in addressing some of the solutions to these 
problems. 

1. Closing one of the 6" force mains to increase the velocity in the pipe. 
2. Using ferric chloride as a odor elimination chemical in place of the 

Thio-guard. 
3.  Flushing the pressure line with enough water to vacate the entire line on a 

regular basis. (1 0,000 gallons per flushing). 
4. Using an odor scrubber at the pressure line discharge manhole. 
5. Establishing a program of inspecting the grease traps for proper 

maintenance. 
6. Pressure cleaning gravity sewer lines on a regular basis often enough to 

eliminate buildup in the system. 
7. Install pumps and lines sized to pump the daily flow on a continuing basis. 
S.  Elimination of the large amount of stored, raw sewerage at each lift 

station. 
9. Find and install acoustical material to soften sound from the plant. 

The residents around the lift stations and gravity flow line are extremely frustrated 
that these problems persist as evidenced by the continuing odor problem. I appreciate your 
consideration of the above listed issues and your willingness to be present at our June 1,2004 
Council Meeting. It is the Town's opinion that something must be done promptly in 
resolving the existing odor problems. 

Since& - 

JP: jd 

CC: Carefree Town Council 
Michael Weber, General Manager, Black Mountain Sewer Corporation 
Dale G. Bodiya, Maricopa County Environmental Services Department 



Mayor Ed Morgan 
Town of Carefree 
100 Easy Street 
P.OBox40 
Carefree, Arizona 55377 

RE: Nine-Point Odor Improvement Letter Response. 

ALGONOUIN 

Dear Mayor Morgan, 

As requested, please accept this letter as formal response from the Black Mountain Sewer 
Company (BMSC)'in'reference to your letter dated May 25, 2004 addressing nine (9) 
points of interest for consideration as improvements to the Carefree Inn Lift Station and 
the North Boulder Subdivision. Specifically, these points, as well as some of the 
preliminary discussion topics, are addressed as follows: 

1- Ouerntinr CIE-force mains at less than 2 fl/sec - The CIE Lift Station is currently 
constructed with one (1) six-inch and one (1) four- inch parallel pressure (force) 
mains. The two lift station pumps are rated at 255 gallons per minute (gpm) each 
at 90-feet of total discharge head (fi-tdh) and 320 gpm at 8 1 feet of total discharge 
head. The minimum flow rate to achieve the required 2.0 - feet per second (Wsec) 
scour velocity in the six- inch main is 160 gpm. The minimum flow rate to achieve 
the minimum required 2.0 - feet per second (Wsec) scour velocity in the four - inch 
main is 70 gpm. By operating both mains in parallel, the total discharge head on 
the pumps reduces from 90 ft-tdh to 81 ft-tdh. The lower discharge head allows the 
pumps to operate at an increase flow rate of 320 gpm, which increases the velocity 
in each of the force mains well above the 2.0 Wsec requirement. 

W v  & ws ner The 
wet-well manhole has been adjusted to operate between 6-inches and 3.5 feet or 
600 gallons (plus the additional flow from the collection system). The lift station 
pumps are controlled by level and not by time. The pumps clear the entire contents 
of the chamber to within 6-inches of the floor each cycle regardless of the time. 
The time of each pump cycle varies depending on the volume of sewage in the 
chamber. Therefore the chamber is not 66% hll after a pumping cycle as indicated 
i n  the letter. 

2. The effective use of Thiozuai-d a( tlie Commercial L i f t  Stcition - Magnesium 
hydroxide (trade name Tlioguard ) is currently being used for odor control at the 
Commercial Lift Station. This chemical is injected into the wet-well and when 

Algonquin Water Services, LLC 
11 1 W Wigwam Road 
Suite B 
Litchfield Park. AZ 85340 Ph 623-935-9367 

Fax: 623-935-1 020 



e 
correctly applied, increases the pH of the sewage to a range that inhibits hydrogen 
sulfide from forming (PH above 8.2). Preliminary data obtained on the BMSC 
indicates hydrogen sulfide reduction as high as 66% in the collection system from 
this chemical application. Contrary to the assertion that the cheniical becomes 
ineffective, this chemical actually becomes insoluble at a pH range of 9.0. Once 
insoluble, the chemical travels in solution with the sewage flow until the pH drops 
below 9.0, becoming soluble and depositing in the force main until the 
concentration raises the pH to an insoluble range once again. Ths process 
continues through out the collection system, eventually coating the entire piping 
system and reducing hydrogen sulfide generation throughout. Current data 
indicates pH readings as high as 9.0 reaching the manhole at Boulders Drive and 
Qmtz drive before entering the plant, supporting the fact that this chemical is not 
becoming ineffective, but is treating the entire pipeline from Commercial lift 
station to the treatment plant. Data collection from the odor control study is 
expected to provide further evidence of this phenomenon. 

BMSC has initiated a force main flushing program which utilizes the full wet well 
capacity which is pumped utilizing two pumps simultaneously, thereby increasing 
the scour velocity well above the normal operating velocity of the main. The 
increased SCOUT velocity is more than adequate to remove any existing material 
deposition in the force main. The increased flow also improves scouring velocity 
of the receiving gravity sewer main in the North Boulder subdivision. The main 
flushing is performed on each of the fifteen pumping stations on a semi-monthly 
basis. 

3 .  Inchstrial Pretreatment Pro,zrcim and Sewer CIeanin.p -As BMSC has conveyed at 
previous meetings with the Town Council, BMSC's current tariff issued through 
the jurisdiction of the Arizona Corporation Commission (ACC) limits the 
provisions to address industrial pretreatment offenders by refusal to serve those 
commercial accounts not equipped with pretreatment equipment. As you may be 
aware, the grease trap apparatus is actually owned and operated by the commercial 
sewer customer and is not part of the BMSC sewer system. Maintaining these 

there are responsibilities under more recent Fats Oil and Grease (FOG) regulations 
that require a minimal effort for the reduction of discharges that lead to excessive 
material build-up or sewer back-up. By the Town Council adapting an ordinance 
addressing industrial pretreatment standards, maintenance of these facilities can be 
mandated and enforced. However, without a Town Ordinance, BMS C can merely 
suggest methods for controlling and maintaining grease traps in an appropriate 
manner paralleling the best available practices and industry standards. At this time, 
whether the methods of control are enacted is the sole discretion of the sewer 
customer. Attached are materials developed by BMSC for commercial customer 
distribution to help remind customers of these practices. 
As of March of this year BMSC has developed a gravity and force main flushing 
program. As discussed in item 2 above this program concentrates on flushing 
and cleaning of two separate areas of the collection system. First, the lift station 

tv d- vw-. However. 
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and wet-wells of each lift station are allowed to surcharge to its maximum capacity. 
The wet-wells are Bushed bg utilizing the maximum pumping capacity of each 
station. This method allows industry recommended standard scouring velocity to 
be achieved. Each force main is flushed twice per month as a minimum: or more 
frequently, on an “as-needed” basis. 

The gravity inain program includes flusling and cleaning of gravity mains on a 
repeating basis. Currently, this program is limited to the most problematic areas of 
the collections system. Once completed, the program will expand to maintain 
sewer mains of a less problematic nature. The recently completed odor control 
study will help identify problematic areas by monitoring hydrogen sulfide 
formations which are an indicator of debris deposition in the mains. The goal of the 
program is to maintain each gravity sewer main according to best available 
practices and industry standards. 

4, In Response to item No. d of the hfuv 25 letter, it is unclear what portion of the 
collection system that is being referred to. However BMSC has commissioned a 
comprehensive odor control study which will identify any odor emitting situations 
of the most notable areas of the collection system. Once identified, these areas will 
be addressed, including physical modifications and improvements that may warrant 
odor scrubbing technology as suggested. 

In reference to the four points above, BMSC offers the following comments to the nine 
specific suggestions noted as solutions to the noted problems as foreseen by the Town 
of Carefree. 

1. C1osin.q one 6-inch muin to increase the velocitv in the pipe. As noted in the first 
point above, it appears that closing off the 6-inch force main may actually change 
the operating perforniance of the pumps, increasing the total discharge head and 
reducing the pumping, rate leading to a decrease in the velocity in the force main. 
Once the odor control study is complete, BMSC will analyze the data to determine 
if there are indicators of debris deposition in the force main. If so, BMSC will look 
at opportunities to increase velocity to industry standard 1 L d s  -L 
deposition of material in the force main. 

2. Using ferric chloride CLS an odor elimination chemical in pluce of the Thio-cuard. 
To date the decision to use Thio-guard (magnesium hydroxide) in the collection 
system has proven to be very effective at managing hydrogen sulfide in the 
collection system. As is the situation at the Commercial Lift Station, inagnesium 
hydroxide is an effective odor deterrent to odor formation in situations that offer a 
method of treatment before hydrogen sulfide is ever formed. When properly 
applied, ths  chemical can eliminate the formation of hydrogen sulfide at its point 
of application as well as at he receiving collection system. Femc Chloride on the 
other hand, can only treat hydrogen sulfide after formation. Therefore the addition 
of magnesium hydroxide at the commercial lift station is a proactive measure that 
maintains an environment in the collection system that discourages hydrogen 
sulfide from ever forming, whereas ferric chloride must be added at a point after 

3 



3 .  

4. 

5 .  

6. 

~ 

7. 

hydrogen sulfide is fonned. In addition, this chemical is inuch more dangerous to 
handle, is hazardous, is corrosive to the collection system infiastruchire and is 
detrimental to the receiving biological treatment process. The use of this chemical 
as a final point of application at the treatment plant may be evaluated as part of the 
odor control study. BMSC is confident with its selection of odor control chemical 
at this time. 
FlusJ7in.r the presstire line with enozwh water to vacate the entire line on a regular 
basis (10.000 ,.allom ver flzishinq). As noted jn item 2 above, the BMSC has 
adapted line flushing programs for both force main as well gravity mains. 
However, the odor control study should present evidence that material deposition 
indicators are present. If warranted, BMSC will make appropriate measures to 
improve scouring velocities in this force main which may include increasing the 
volume of media pumped into the force main to clear debris deposition. 
C'sinp an odor scrubber at the pressure line discharrre manhole. Although the 
exact location point of application referenced in the letter is unclear, BMSC will 
not rule out any warranted improvement as deemed necessary through the odor 
control study, which may include physical improvements such as the application of 
odor scrubbing technologies. 
Establishinn a Dro,yrcim of insvectinz the grease trcrns for urouer maintenances. 
BMSC favors the proactive measure of grease trap inspection. However it is 
BMSC position that for this program to be effective, the Town of Carefree needs to 
pass an industrial pretreatment ordinance that gives BMSC the authority for 
inspection as well as enforcement actions for non compliance. BMSC has prepared 
the attached informational documents to be mailed to each customer in support of 
informing commercial sewer customers of the standard practices for control and 
maintenance of their grease traps. 
Presstire cleuning zruvity sewer lines on n rezular basis often enou.ch to eliminate 
buildup in the svstem. As mentioned in point No. 3 above, the gravity main 
flushing program incorporated in March of this year, includes flushing and 
cleaning of gravity mains on a repeating basis. Currently, this p ~ o g a m  is limited 
to the most problematic areas of the collections system. Once completed, the 
program will expand to maintain sewer mains of a less problematic nature. The 

monitoring hydrogen sulfide formations which are an indicator of debris 
deposition in the mains. The goal of the progam is to maintain each gravity sewer 
main in accordance with the best available practices and industry standards. 
Install p u m p s  and line sized to pump the iiclilv flow on CI continuous basis. The 
implementation of continuous pumping systems (Variable Frequency Drive or 
VFDs), are only applicable to higher flows, which are not experienced in the 
BMSC collection system. Current flows in to the BMSC wastewater treatment 
plant average 79,000 gallons during the summer months and nearly 140,000 
gallons dunng the winter months. If all of this flow ran through a single pump 
station equipped with VFDs a continuous pumping rate of 100 gallons per minute 
(gprn) for winter months and 55  gallons per minute during summer months would 
be required. These flow rates are well below the recommended scour velocity for a 
standard 6-inch main (1 G O  gpm). Since this is not the case and the majority of the 

v Wlll nrnhlcmRtic ar 
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8 .  

9. 

- 

flow is pumped during a 12-hour period, the application of continuous flow pumps 
would lead to the same operating scenario as the intermittent pumping system 
currently used and the pumps would still shut off during low flow periods. 

Moreover, continuous pumping systems can increase odor problems due to long 
detention times in the wet-well, since the pumps operate by maintaining a 
minimum wet-well level at all times. Also continuous pumping systems can reduce 
scour velocity in the mains as flow rates are reduced to maintain the minimum wet- 
well levels. Conversely, intermittent pumping systems such as those employed in 
the BMSC collection system, actually help reduce odors by reducing detention 
time in the wet well (as the pump systems are operated to pump to nearly empty 
wet-well level each pumping cycle), and maximizing the velocity introduced to the 
collection system by maintaining maximum flow rates at all times during the 
pumping cycle. For the minimal flows involved, BMSC maintains that the 
intermittent pumping systems are the most appropriate for optimal odor control. 

Elimination of l a w e  amounts of stored, raw sewage ut euch Iifr station. As 
previously communicated to the Town, this evaluation was completed nearly six 
months ago and operational changes have been employed at most of the lift 
stations. For example, the CIE lift station has a wet well that can operate between 
0 and 10 feet. This operating level has been changed to 0.5 to 4 feet. BMSC has 
incorporated these operation changes to significantly reduce the detention time of 
the raw- sewage in the wet-wells even though the changes have increased the 
operating cost and the amount of energy used as the nuniber of pumping cycles 
have increased significantly. 
Find and install acoustical material to soften sound +om the nlant. As discussed 
at the public council meeting on June 1": BMSC has been proactively investigating 
the sound issues at the BMSC WWTP. A Phase I report was issued in draft form 
outlining the decibel levels at various points around the plant, as well as proposed 
improvement to various sound emitting equipment. Currently specifications and 
installation details are being developed by the third party engineering firm of 
Damon S Williams and Associates (DSWA). As noted in the attached project 
imeiine. speafimtm sn& 'E IA~Q 

will begin shortly thereafter. 

. ,. 1 

As presented in the December 12,2003 meeting between BMSC staff and Town Council 
Members, BMSC's resolution of the odor issue will require a balanced approach of 
treating each of the aesthetic issues in combination with sustaining complete odor control 
in all problem areas. BMSC continues to address aesthetic issues by a combination of 
physical; chemical and inechanical improveinents required to eliminate sewer conditions 
which promote odor formation and eliminate fugitive emissions from odor collection and 
treatment systems. The goal of this effort is to modify operating conditions to reduce odor 
causing compounds to minimal levels, record these levels and modify the existing odor 
control equipment to mitigate these levels with efficiency. As noted in the attached odor 
improvement timeline, to date, we have completed operating adjustments and 



modifications to the system that represents normal operating conditions. The odor control 
study initiated June 3; 2004 will record these conditions. From this information, 
adjustments and modifications to the odor control systems will be made which will 
achieve and maintain odor control within regulatory guidelines. 

As discussed in our December 12, 2003 meeting with Town staff, the aesthetic 
improvement schedule will take some time to complete. I have attached a project time line 
which references our proactive agenda along with noted projections to our on-going 
efforts. 

As is evidenced by the numerous improvements previously completed and recognized by 
the Town, BMSC is committed to being a good neighbor in the Carefree community. 
BMSC is committed to continuing to operate and maintain the plant and appurtenant 
fadities in compliance with all regulatory requirements. We will continue to work 
diligently with environmental regulatory agencies, Town officials and community 
representatives to achieve an operation which is performing within all laws and regulation 
and is aesthetically acceptable to the surrounding community. If you have any questions, 
please contact our office at 480-575-7303. 

Sincerely, 
Blackpountain Sewer Company 

oel L. Wade 
h a n a g e r  of Engineering and Construction 

Algonquin Water Services, L.L.C. 

cc: 
3 A *  c 

> . . .  
Bob Dodds P.E., President, 0pe.rations Algonquin Power Services, L.L.C. 
Charlie Hernandez - Operations Manager Algonquin Water Services, L.L.C. 
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June 3,2004 

Spanish Village 
Acct No. 1000872 
5050 N. 40" St. Suite 260 
Phoenix AZ. 85018 

B] ,... .. :. - .. .I 

. ' . ::, :: . .  

ALGONQUIN 

Attn: Commercial Account Sewer Discharger 

RE : BMSC -FATS OIL AND GREASE (FOG) REDUCTION PROGRAM 

The discharge d fats, oils, and grease (FOG) is a leading cause of sewer spills. This letter is being sent 
to you to inform you of Black Mountain Sewer Company's (BMSC's) on-going efforts to reduce the risk of 
outfall or sewer spills from grease accumulation in the sewer mains. To prevent this material from 
entering the sewer system, BMSC requires commercial customers discharging high levels of FOG to 
install grease removal equipment. To ensure that this equipment functions effectively, restaurants and 
FOG discharges must periodically remove accumulated FOG and food solids from these devices. 
Restaurants and other high FOG dischargers, frequently utilize commercial pumping contractors to clean 
their grease removal equipment and properly dispose of the removed material. It is the sole 
responsibility of the commercial sewer account to properly document the proper maintenance of these 
devices. 

The material pumped from the grease removal equipment is comprised c f  grease, fats, oils, trash, food 
solids, and water. Because of the high levels of grease, fats, and oils IR this waste stream, the pumped 
material cannot, under any circumstances, be discharged to the environment or into the sewer system. A 
licensed commercial waste hauler may be used to properly maintain and dispose of industrial strength 
waste from sewer grease traplinterceptors. 

Furthermore, the practice of discharging treated or untreated wastewater from a pumping vehicle into the 
sewer without permission of the BMSC is strictly prohibited. The practice of decanting or discharging 
wastewater from any device back into grease  traps or interceptors constitutes an unauthorized 
discharge. Fuithermore, discharges of pumped grease trap or interceptor wastewater to other un- 
permitted locations, such as carwash interceptors or manholes, is also prohibited. Unauthorized trucked 
waste discharges and fhe failure to obtain fhe required permit are prohibited under local and federal laws; 
violations may result in enforcement procedures up to and including civil or criminal penalties. 

The attached flyer illustrates guidelines associated with the on-going FOG reduction program. Please 
help us protect the environment by properly operating and maintaining your grease collection system. For 
more information on the community-wide FOG reduction program, please contact the BMSC customer 
service line at 480-575-7303 

Thank you for your support 

Black Mountain Sewer Company 

Algonquin Water Services. LLC 
11 1 W Wigwarn Road 
Suite B 
Litchfield Park.= 85340 Ph 623-935-9367 

F ~ x  623-935-1 020 



Black Mountain Sewer Company 

Fats Oils and Grease (FOG) 

Fats, Oil and Grease (FOG) discharged into the sanitary sewer by commercial or industrial users 
can cause a number of problems in the sewer system. Grease 8 oil have poor solubility and tend 
to separate from the aqueous phase. Although this characteristic is advantageous in facilitating 
the separation of oil 8 grease in pretreatment devices such as grease traps and interceptors, it 
complicates the transportation cf wastes in the sewer and can complicate treatment and disposal 
at the wastewater treatment plant. 

FOG in wastewater from food service facilities can result in decreased carrying capacity of 
sewers due to congealed, cooled grease which coats the inside of the pipes. Once a pipe 
becomes constricted, the potential for a stoppage increases. Stoppages can and will eventually 
cause sanitary sewer overflows: In order to ensure efficient sewage treatment, protect the sewer 
system and protect public health, the Black Mountain Sewer Company (BMSC) has established 
the following requirements for all commercial business accounts: 

' 

General Requirement 

Any type of business where oil and grease may be discharged into a public sewer shall have an 
interceptorltrap. The interceptor or trap shall be of a type and capacity approved by BMSC. 

a. 

b. 

C 

d. 

e. 

~ 

f. 

9- 

h. 

Each interceptor or trap shall be accessible at all times for inspection, cleaning and 
removal of grease and other material. Interceptors or traps installed outside of the 
building shall be constructed in such a manner so as to exclude the entrance of surface 
water and storm water. 
The interceptor or trap shall be situated on the User's premises. Operation and 
maintenance of the trap is the sole reasonability of the commercial sewer account. 
Building repair or remodels permitted for use requiring interceptodtraps shall be subject 
to these regulations. 
Waste discharges from fixtures, including but not limited to, scullery sinks, pot and pan 
sinks, mop sinks, soup kettles and floor drains, shall be drained into the sanitary sewer 
through an interceptor/trap. Toilets, urinals and other similar fixtures shall not drain 
through the interceptorltrap. 
Interceptors and traps shall be maintained.in efficient operating condition. At minimum, 
grease traps must be cleaned monthly or as deemed necessary by the Industrial Waste 
Inspector. The use of chemicals, bacteria or other agents to dissolve grease or otherwise 
clean grease interceptorsltraps is specifically prohibited. No such grease shall be 
introduced into any drainage piping leaving the premises, or public or private sewer. 
Large capacity concrete type interceptors (500-gallon capacity or greater) shall have a 
suitable sample box to provide access for collection of wastewater samples. Large 
interceptors must be serviced every three-months or as deemed necessary by the 
industrial waste inspector. 
Each appliance connected to a pre-cast under sink type grease trap shall have a flow 
device installed. No dishwashers may be connected to these types of grease traps. 
A record of grease trap cleaning or copies of grease interceptor servicing must be 
maintained for the previous twelve-month period and made available for inspection by the 
BMSC's representative (sample form attached). 

Additional Inforrnation 

For additional information on limiting FOG into the sewer system, please contact the BMSC 
Customer Service line at (480)-575-7303 



Frequently Asked Questions (FAQ) 

About 

Fats  Oil and Grease  - (FOG) 

Is FOG a problem in O u r  Area? 

For sewage collection and treatment of commercial business, the answer is an 
emphatic YES! FOG is singled out for special attention because of its poor 
solubility in water and its tendency to separate from the liquid solution. 

Large amounts of fats oil and grease in the wastewater cause trouble in the 
collection system pipes. FOG decreases pipe capacity and, therefore requires 
piping systems to be cleaned more often and in some cases, replaced sooner 
than otherwise expected. FOG can also hamper effective treatment and odor 
control at the wastewater treatment facilities. 

FOG in a warm liquid may not appear harmful. But, as the liquid cools, the 
grease or fat congeals and causes nauseous mats on the surface of settling 
tanks, digesters, in the wet wells of pumping stations, and the interior of pipes 
and other surfaces which may cause a shutdown of wastewater treatment units. 

Problems caused by wastes from restaurants and other FOG-producing 
establishments have sewed as the basis for ordinances and regulations 
governing the discharge of grease materials to the sanitary sewer system. This 
type of waste has forced the requirement of the installation of preliminary 
treatment facilities, commonly known as grease traps or interceptors. 

What is a g r e a s e  t rap  and  how d o e s  itwork? 

A trap is a small reservoir built into the wastewater piping a short distance from 
the grease producing area. Baffles in the reservoir retain the wastewater long 
enough for the grease to congeal and rise to the surface. The grease can then be 
removed and disposed properly. 

What is a g r e a s e  interceptor? 

An interceptor is a vault with a minimum capacity of between 500 and 750 
gallons that k located on the exterior of the building. The vault includes a 
minimum of two compartments, and flow between each compartment is through 
a 90" fitting designed for grease retention. The capacity of the interceptor 
provides adequate residence time so that the wastewater has time to cool, 
allowing any remaining grease not collected by the traps time to congeal and rise 
to the surface where it accumulates until the interceptor is cleaned. 



How do I clean my grease trap? 

Grease trap maintenance is usually performed by maintenance staff, or other 
employees of the establishment. Grease interceptor (GI) maintenance, which is 
usually performed by permitted haulers or recyclers, consists of removing the 
entire volume (liquids and solids) from the GI and properly disposing of the 
material in accordance with all Federal, State, and/or local laws. When performed 
properly and at the appropriate frequency, grease interceptor and trap 
maintenance can greatly reduce the discharge of fats, oil, and grease (FOG) into 
the wastewater collection system. 

The required maintenance frequency for grease interceptors and traps depends 
greatly on the amount of FOG a facility generates as well as any best 
management practices (BMPs) that the establishment implements to reduce the 
FOG discharged into its sanitary sewer system. In many cases, an establishment 
that implements BMPs will realize financial benefit through a reduction in their 
required grease interceptor and trap maintenance frequency. WARNING! Do not 
use hot water, acids, caustics, solvents, or emulsifying agents when cleaning 
grease traps and interceptors. 

Grease Trap Maintenance 

A proper maintenance procedure for a grease trap is outlined below: 

SOLIDS 
ACCU MULA'TION 

........................................... - c- - ........................ --- ................ 

' Step Action 
;: ..... ... . ~ _ _ i  

1. Bail out any water in the trap or interceptor to facilitate cleaning. The water should be contained and 
should not be discharged into the sanitary sewer if the Oil  and Grease concentration is greater than 50 
parts per million (pprn). Any discharges into the sanitary above 50 pprn is not allowed and should be 
disposed of by a professional waste handler. 

f 

........................ ..... _. ._ .. . . . . . . . . .  _. ......................................... -. .. -- . . . . . . . . . .  
2. Remove baffles if possible. 

3. 

4. 

- .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  - -. ........................ .......................... 
Dip the accumulated grease out of the interceptor and deposit in  a watertight container. 

Scrape the sides, the lid, and the baffles with a putty knife to remove as much of the grease as possible, 

- ............................... - .......... _..---. . - _. --- -. 

. . . . . . .  . . . . . . . . .  - ........... - ......................................... .- . .  -<. . . . . . . . . . . . .  .... _ _  ........... 



.......... -_ __.___C_____ ................. ... ........ - 
and deposit the grease into a watertight container. 

Contact a hauler or recycler for grease pick-up. 

- .. .. I. ......... ._ ... .. ___  . 

5 .  

6. : Replace the baffle and the lid. 

7. 

- ____. ......... _-__-.._ .. - ... _ _  . - 

._ . -_ - - 
Record the volume of  grease removed on the maintenance log. 

.......................... ..... .... - - ._ - - _- - -- __ - __ _. 

Grease lnterce ptor M a i n t e n a n c e  

G r e a s e  interceptors, d u e  to  their size,will usually b e  c leaned  by g r e a s e  haulers  
or recyclers. Licensed s e p t a g e  haulers c a n  also pump out  g r e a s e  interceptors 
and  haul the  was te  to t h e  t reatment  plant. T h e r e  are a number  of companies  
who  are permitted to  haul and  d ispose  of FOG. 

A proper maintenance procedure for a g r e a s e  interceptor is outlined below: 

NOTE: Since the  establ ishment  is liable for t he  condition of their pretreatment 
devices ,  t he  establ ishment  owners/representatives should witness all 
cleaninghaintenance activities t o  verify tha t  t h e  interceptor is being fully c leaned  
and  properly maintained. 

AIR INTAKE 
2 VENT 

INTERCEPTOR 
:"COVER 

... 

i Step Act ion  I 

. I--____.___ __ ... . 

1. 

2. 

Contact a grease hauler or recycler for cleaning. 

Ensure that all flow is stopped to the interceptor by shutting the isolatio 
interceptor.. 

Remove the lid and bail out any water in the trap or interceptor to facilitate cleaning. The waler should be 
discharged to the sanitary sewer syslern. 

.. - - ........................................... - ............ ............ 

_ . . _ -  ......... - .... - - - ........... -I- 

3. 

. . . . . . . . . . . .  _ . .... .- . . . . . . . . . . . . .  . .  . . . . . . .  



- ..................... - ................. ....................... ... 

4. Remove baffles if possible. 

5. 

6. 

7. 

........... _. ............. ...... .......... .__ - .. ....... . .- 
Dip the accumulated grease out of the interceptor and deposit in a watertight container. 

Pump out the settled solidsend then the remaining liquids. 

Scrape the sides, the lid. and the baffles with a putty knife to remove as much of the grease as possible, and 

. . 

,__ ..__._._____..______I_....-.-.....-..._._...-.-...~___.___~_______-_ --I 

i deposit the grease into a walertight container. 
__ __ -... ..... 

a. 1 Replace the baffle and the lid. 

9. 

. ! 
~-- .~- -_.__~____________________. I_____. . - . - -  

i Record the volume of grease removed on the maintenance log. 
_. A .----I 

Can you recommend a maintenance schedule? 

All grease interceptors should be cleaned at feast once each month. Some 
establishments will find it necessary to clean their traps more offen than twice per 
month. If the establishment is cleaning too often, the owner should consider 
installing a larger trap or interceptor. 

Do I have a grease trap? 

If the establishment is uncertain whether it has a grease trap, the owner should 
contact the Black Mountain Sewer Company (480)-575-7303 for a scheduled 
inspection. 

Do I need a grease trap? 

Any establishment that introduces grease or oil into the drainage and sewage 
system in quantities large enough to cause line blockages or hinder sewage 
treatment is required to install a grease trap or interceptor. 

Interceptors are usually required for high volume restaurants (full menu 
establishments operating 16 hrs/day andlor serving 500+ meals per day) and 
large commercial establishments such as hotels, hospitals, factories, or school 
kitchens. Grease traps are required for small volume (fast food or take-out 
restaurants with limited menus, minimum dishwashing, and/or minimal seating 
capacity) and medium volume (full menu establishments operating 8-16 hrs/day 
and/or serving 100-400 mealslday) establishments. Medium volume 
establishments may be required to install an interceptor depending upon the size 
of the establishment. 

L the grease trap I have adequate? 



The Uniform Plumbing Code requires that no grease trap have a capacity less 
than 20 gallons per minute (gpm) or more than 55 gpm. The size of the trap 
depends upon the number of fixtures connected to it. The following table 
provides criteria for sizing grease traps: 

___- _ _  __ - 
i .Total number  of 
i fixtures connected j flow, gprn capacity, Ibs 

40 ; I  , 20 

I 2 ' 25 I 50 

i 70 

j Required rate of I Grease retention 

_____l._.__I_._,__.. - - ----...-_ 

-_.________ - ... - 

i i 
: ; 3  i 35 

_______________I._ ~ I----_ __ __-_-_-I---- 

4 50 100 
. - . . . - . . 

The size will also depend largely upon the maintenance schedule. If a grease 
trap or interceptor is not maintained regularly it will not provide the necessary 
grease removal. The establishment should work out a specific cleaning schedule 
that is right for the establishment. All grease traps need to have the grease 
cleaned out periodically and no one likes to do the job. It is a dirty job. Running 
extremely hot water down the d'rain only moves the problem down stream. It 
does not go away. Catch the grease at the source! This is the most economical 
means to reduce a// costs. 

What if I don't install a grease trap? 

If the establishment uses grease and oil in food preparation, it will eventually 
encounter a maintenance problem with a plugged building sewer line. The 
blockage can create a sewer backup situation and ultimately a potential health 
problem in the establishment. Someone will have to pay for removing the 
blockage. If the problem is in the building sewer line, then the establishment has 
direct responsibility for paying for the maintenance. If the blockage or restriction 
is in the public sewer main and it can be proven that the establishment is the 
cause of the blockage, then the establishment may have to pay for the public 
sewer to be maintained. Blocking a sanitary sewer line is also a violation of the 
federal Clean Water Act. 

Who determines if I need a grease trap or interceptor? 

An approved grease trap or interceptor shall be installed according to the 
Uniform Plumbing Code, Maricopa County Environmental Services Department 
(MCESC) or the Arizona Department of Environmental Quality 
The rules of the Health Department will also assist the establishment in 
determining if a grease trap or interceptor is required. The BMSC prohibits the 



discharge of materials that can solidify and create blockages in the wastewater 
collection system or treatment plants. The BMSC, MCESD or ADEQ may make 
periodic inspections to see that no health problems exist due to improperly 
maintained grease interceptors. These agencies may enforce if a problem exists. 

How can I get in compliance? 

The establishment should contact the BMSC (480)-488-2987. This will enable 
the proper jurisdiction to assist the developer with design standards, 
establishment of cleaning schedules or advise of any problems showing up in the 
wastewater collection system. Along with sewer tap inspections, a grease 
interceptor inspection is required regardless of whether the establishment has an 
existing trap or is installing a new one. 

What are the criteria for inspecting grease traps? 

All food service establishments suspected of causing problems to the collection 
system or treatment facilities will be inspected. The inspector will use the 
following criteria to inspect grease traps: 

. .... . - ........ .. 
' Percent of Trap Filled j Trap Condition 

............................. ...................... c- 

25 1 Good 

25 - 50 ; Fair 

>50 ; Poor 

................ I - 
! 

............... __ ____I___-.- .... - ... - - 

- -~ ....................... -- 

If the trap is in FAIR condition, the establishment should be advised to keep an 
eye on the maintenance schedule. The cleaning frequency may need to be 
increased. If the trap is in POOR condition, the establishment should be issued a 
compliance order to have it cleaned immediately. The establishment should then 
be required to contact the issuing authority within 30 days to verify that the 
grease interceptor has been properly cleaned. 

.... 
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Commercial Accounts 

B 

B 

Spanish Village 
5050 N 40' Street Suite #260 
Phoenix 850 18 

El Pedregal 
34505 Scottsdale Road 
Scottsdale, AZ 85262 

Bakery Cantina 
25 15N. Scottsdale Suite #1 
Scottsdale AZ 85257 

Pia's 
PO Box 5443 
Carefree, AZ 55377 

Bad Donkey 
PO Box 5292, 
Carefree, AZ 85377 

Basha's 
PO Box 488 
Chandler AZ 85244 

Pizzafarro's 
2500 N. Central Suite #1500 
Phoenix AZ 85004 

Flap Jacks 
2800 N. Central Suite #1500 
Phoenix AZ 55004 

China Joy 
2800 N. Central Suite #1500 
Phoenix AZ 85004 

English Rose Tea Room 
PO Box 5565 
Carefree, AZ 85377 

Boulders 
PO Box 2090 
Carefree, A 2  55377 

Carefree Inn 



37220 N .Mule Train 
Carefree, AZ 85377 
Trattoria Romania / Carefree Plaza 
PO Box 921 
Carefree AZ, 85377 



m: E. Morgan 

F m :  S. Francom 

CC: G. Gardner, J. Pearson 

Date: June 29,2004- 

Re: Black Mountain Sewer - Letter of June 23,2004 

Assuming that everything in the above referenced letter is true there are some obvious 
information that has been excluded that I believe needs response and indicates that Black 
Mountain still has not fully addressed their system problems. 

There is approximately6,200 feet of 4 and 6 sewer pressure line between the CIE listation 
and the first manhole inside the Boulders. That much line would hold approximately 8,620 
gallons of sewerage. If the CIE lift station pumps 30,000 to 40,000 gallons average per day 
and pumps approximately 600 gallons each time it pumps at a rate of 320 gallons per minute 
that equates to the line being evacuated 3.5 to 4.6 times every 24 hours. At 320 gallons per 
minute it would take about 27 minutes of constant pumping to vacate the line . Under the 
conditions as described in the letter, the pumps would run each time they turned on less than 
two minutes. It is evident that there is sewerage sitting in the line for an extended period d 
time. They indicated that the pH as tested in the manhole at QuartzValley and Boulder Drive 
is as high as 9.0 which indicates that the sewerage could not smell because of the residual 
capability of the Thioguard, However the sewerage stream still stinks and as a result they 
have sealed all the manholes. Either the pH reading is incorrect, Thioguard does not work as 
they believe or the Thioguard is not in the sewerage stream in the quantities they have 
indicated. 

As to the flushing of the CIE and other lift stations, unless additional water is introduced at 
the time of the flushing I cannot see that normal sewerage flow would be sufficient to flush the 
8,520 gallons of setting sewerage from the pressure line. They indicated that the C IE lift 
station containment capacity was 150, gallons Ift that would mean that they would have to 
have approximately an equivalent of 57 feet of wet well to have sufficient water to empty the 
pressure line. I do not believe that the pressure line has ever really been totally flushed out. It 
would be so easyjust to do it instead of arguing about what they have done or not done. 

I know that there was in place in the Boulder Sewer Company's filing with the Arizona 
Corporation Commission a far reaching Requirement of Service document. That document 
contained strong limitations as to the type of sewerage the sewer company would take. 
Included in that document were limitations as to the temperature, BOD strength, fat and oil 
content and specific prohibitions on chemicals and other products. That document was used 
by the Boulders Sewer to regulate private and commercial discharges into the collection 
system and was used to cause the cleaning of grease traps by restaurants and public 
cooking and baking facilities. It was used to eliminate discharge of photo developing 
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chemicals and chlorine discharges to the collection system. That document must still be in 
place and is a matter of public record I would presume. 

Finally, I believe at the Commercial Lift Station there is still in place a large septic tank 
between the manhole on Ho Street and the new wet well manhole at the lift station which 
might be affecting the septic condition of the sewerage. 

Page2 
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Mayor Edward C. Morgan 
Town of Carefree 
PO Box 740 
100Easy Street 
Carefree, Arizona 85377 

Re: Black Mountain Sewer Company - Action Plan 

Dear Mayor Morgan, 

As agreed upon during the August 3, 2004 Town of Carefree council meeting, I am 
pleased to provide you the action plan presented as Figure 1, below. This plan is based on the 
recommendations of the recently completed odor study conducted by Lamb Technical Services. 
Black Mountain Sewer Company (BMSC) remains committed to continuing the numerous 
improvements the Town has already recognized as having significantly improved the situation 
which we inherited from the prior owners and believes these projects will further eliminate the 
minor odors that might exist at the plant site and w i t  h the collection system. 

sound attenuation material at the plant site, and an additional chemical feed station in the 
collection system. 

This action plan provides for the installation of additional sealing material at the plant site, 

Figure 1 - Timeline for Odor Improvements 

Black Mountain Sewer Co 
PO Box 459 

Litchfield Park, AZ, 85340 

Telephone. (623) 935-9367 Facsimile (623) 935-1020 



August 10,2004 
Town of Carefree Action Plan 
Page 2 

As we had discuss d, BMSC believ s that its long standing record of complete regulatory 
compliance and its past commitment to resolving this situation as evidenced by the numerous 
improvements implemented to date, demonstrate our good faith efforts in t h s  matter 
Unfortunately, the Town has chosen to  condition the signing of the operating agreement upon 
resolution of the perceived odor situation and indicated in the most recent council meeting that 
resolution would be deemed achieved only when the Town received a letter from the Boulders 
Home Owners Association indicating complete satisfaction with the situation. BMSC believes 
this to be an unrealistic, unachievable goal and fbrther believes that the Town is unduly and 
unreasonably withholding the operating agreement. Consequently, before any hture 
improvements will be considered, BMSC and the Town must enter into an operating agreement. 

Should you need to discuss this matter fbrther, please do not hesitate to call. Thank you 
for your time and consideration. 

Very truly yours, 

Michael D. Weber, P.E. 
General Manager 



Ib: E. Morgan 

From: S. Francom 

CC: J. Pearson 

Date: August 17,2004 

Re: My response to Black Mountain Sewer‘s letter re the “Action Plan” as a result of 
Lamb’s odor study 

First I want to say that Lamb’s study was quite complete however he has one glaring mistake 
that could and will effect odors in the Boulder. He states that the pressure line discharge form 
the CIE lift station into the gravity line occurs at the manhole located at Century and Boulders 
Drive and at that location he encountered concentrations of 700 PPM. The actual discharge 
point is the manhole located at Boulders Drive and lronwoodand if the concentration of odors 
remains equal or higher at that location there will be a problem at that intersection. I do not 
know why he was told that Century Way was the discharge point unless there were odor 
complaints and he investigated that location only. 

As to the action plan, I look at the things that BMS has indicated they are going to do as a 
result of the study and I believe that the actions they have indicated to ‘do were all in place 
prior to the study and none are a result of the study The study indicated that the.main 
problems were the turbulence at the manhole at Boulder Drive and Quartz Valley near the 
treatment facility, undersized suction blowers on the filtration system, ineffectiveness of the 
current filtering system because the treatment train covers allow too much infihtion of air 
into the system thus destroying the negative pressure under the covers which then does not 
draw odors from the treatment trains into the filter, the wrong type and size of filter. 

The study had nothing to do with Sage Brush nor sound attenuation. It recommends redesign 
of the Quartz Valley manhole to eliminatethe turbulence and add a connection to the filtration 
system to cause a negative pressure in the manhole and installation of a multi-stage wet 
filtration system sufficient in size to cause negative pressures in all the treatment train vessels 
including the metering house, aeration basins, sludge wasting basins and the manhole at 
Quartz Valley. 

It is still my belief that one of the pressure lines from the CIE to the gravity system should be 
eliminated or thoroughly flushed on a regular basis mitigate odors up stream from the 
treatment facility. I also know that when the CIE pumps run the gravity flow line in the 
boulders is super charged causing a higher pressure in the manholes that force air from the 
manholes. (Supercharge of a gravity line is when the inflow into the manholes exceed the 
capacity of the out flow pipe and the oufflow pipe fills completely and ,partially fills the 
manhole displacing the air in the manhole.0 

1 



Odor  C o n t r o l  Rev iew and Recommendat ions 
Town of Caref ree  

APPENDIX C 
ODOR CONTROL 

MANUFACTURER IN FORMATION 





T H E  U S F I L T E R ' S  D A V I S  P R O C E S S  P R O D U C T S  
S O L U T I  O N  : 8 I O X  I DE" 

BIOXIDE ... THE NATURAL SOLUTION . 

To meet the needs of  the industry, 

USFilter's Davis Process Products'has 

developed BIOXIDE@ as a means to 

eliminace the odor, corrosion and safety 

problems associated with hydrogen 

sulfide i n  sewage: In addition, 

BfOXIDE@' combats niosc other odors 

commonly found in wascewater matment 

systems. BIOXIDE" is a unique, proven 

product because I t  achieves sewage odor 

control naturally, rather than chemically. 

As a result, BIOXDE@ both removes 

dissolved hydrogen sulfide and prevents 

its formation. This  fact makes the 

BIOXIDE@ process ideally suited 

to provide effective and affordable 

odor controI throughout the entire 

collection system. 

BIOXIDE" is a patented process which 

controls hydrogen sulfide odors and 

corrosion biologically. Introduction 

o f  nitrate oxygen via addition o f  

BIOXIDE" solution into a waste stream 

creates an environment in which certain 

naturally occurring bacteria thrive. These 

bacteria utilize the dissolved hydrogen 

sulfide which is present as a part of their 

metabolism, thereby cost-effectively 

removing any dissolved hydrogen sulfide 

from the wascewacer. This process 

eliminates the odor, corrosion and 

safety problems associated with 

atmospheric hydrogen sulfide. This  

removal mechanism, patented by 

USFilter's Davis Process Products i n  

1990, allows economical elimination of 

dissolved hydrogen sulfide for a far 

broader range of wastewater collection 

system odor problems than previously 

considered possible with nitrate addition 

to prevent anaerobic biological activity. 

The BIOXIDE process has a proven 

crack record for controlling hydrogen 

sulfide in a variety of collection system 

applications, with over 1,000 installations 

throughout the U.S. a n d  Canada. 

Dissolved hydrogen sulfide concentrations 

of over 50 ppm are reduced to <O. 1 pprn 

in the most severe applications. 

CONTAINS NO HAZARDOUS SUBSTANCES 

Many options to control or eliminate 

odor coinproniise safety by reaction and 

flammability. Their storage and handling 

is often h.azardous and costs are high, 

making them economically impracticable. 

Based upon the requirements o f - a  

particular odor problem, USFilter's Davis 

Process Products will design a n d  

administer a BIOXIDE@ solution dosage 

strategy to  stimulate and suscaiii the 

biological process. BIOXIDE'.is an 

aqueous solution ofnon-hazardous nitrate 

salt (as defined by the EPA CEKCLA list): 

Therefore, the use of BIOXIDE' releases 

no hazardous substances to the 

environment, nor does it expose workers 

or the public Q) potentially dangerous 

situations. 

REDUCES 600 

Because BIOXIDE' achievesodor control 

biologically, an additional benefit of its 

use is sewage BOD reduction. Therefore, 

a potential secondary benefit o f  

BIOXIDE' is reduced BOD loading and 

increased treatment plant capacity where 

BOD loading is limiting. 

TREATS OTHER COMMON SEWAGE ODORS 

Hydrogen sulfide is normally the  

predominant sewage odor problem. 

However, other odorous s u h r  compounds 

such as mercaptans and organic sulfides 

can also contribute to odor problems. The 
biological environment created by 

BIOXDE@ will effectively remove these 

problem compounds as well. 

ARRESTS CORROSION 

Collection system and treatment plant 

equipment and structures of concrete o r  

metal are severelycorroded by atmospheric 

hydrogen sulfide. Whik no product can 

reverse the damage already caused by 

existing corrosion, BIOXIDE@ reduces 

further corrosion by effeccivelyeliminating 

dissolved hydrogen sulfide, the source of  

atmospheric hydrogen sulfide. 

- 
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The BIOXIDE" System for odor control 

is a complete program which is guaranteed 

to solve specific odor problems within 

wastewater collection and treatment 

systems. USFilter's Davis Process Products 

guaranteesyour 100% satisfactionwith the 

ability of BIOXIDE@ to deliver the results 

which it has been employed to attain. In 

order to provide such a guarantee, 

USFilter's Davis Process Products 

thoroughly analyzes each odor control 

problem using our experienced technical 

personnel to survey your system 

characteristics.The survey results are then 

analyzed by our staff to determine the 

optimum application. Once this analysis 

is complete, a proposal is then submitted 

identi@ing the particular odor problems 

in the system and the effectiveness of 

BIOXIDE@ as a corrective measure. 

Upon completion ofthe survey, a field test 

is arranged to demonstrate the effectiveness 

of BIOXIDE". USFilter's Davis Process 

Products designs a custom BIOXIDP 

solution feed prograni with the optimum 

application locations for cost effective 

sulfide removal, Lased on our survey. Our 

trained technicians then install and 

start up the system. This installation 

is supported by thorough operator 

training, follow-up evaluation and 

troubleshooting services. 



BIOXIDE VS. OXIDIZERS 

Chemical oxidizers such as Chlorine, 

Hydrogen Peroxide and Potassium 

Permanganate are commonly uskd to 

control hydrogen sulfide odors In  

comparison to BIOXIDF, thesematerials 

have several negatives. There are high 
reactiviry and flammability risks involved 

in die use of such oxidizers. These safety 

hazards make expensive storage and 

handling techniques and equipment a 

necessity. While these costly steps reduce 

the risks involved with using thesk 

oxidizers, the liability associated wirh their 

use remains. 

In  addition, oxidizers trigger a chemical, 

rather rhan a biologid reaction within che 

system. The oxidizingmechanism ofrhese 

products is not specificto hydrogen sulfide 

and therefore excess dosage (compared to 

theoretical) is the norm. This contributes 

to the relatively high cost. However, 

BIOXDE' is a biological process specific 

to odor compounds and, unlike oxidizers, 

i t  is also effective in preventjng the . 

W H E N  C O M P A R E D  T O  A L T E R N A T I V E  M E T H O D S ,  
B l O X l D E *  E X C E L S  I N  E F F I C I E N C Y .  S A F E T Y  A N D  C O S T  

E F F E C T I V E N E S S  

In contrast, BIOXIDEw is suited for 

continuous treatment making it a much 

more effective, and consistent rnechod of 

odor control 

aioxioE* vs. BACTERIA ADDITION 

provide equivalent effectiveness and  

economy in a natural manner rather than 

via a chemical process while treating a 

broader range ofodor caushgcompounds 

In addition, BIOXIDE@ provides extra 

benefits in the fohn of BOD reduction. 

The addition ofvolumes of "new" bacteria 

IS not effective in controlling hydrogen 

sulfide because che sewage is not conducive 

to their growth. The difficulty in achieving 

Consistent dosage and lack of stability 
. contribute to the ineffectiveness and high 

of bacc.& &ition. In a&at, thc Formation of dijsolved hydrogen sulfide. ' 5: . .  

:' BIOXIDE@ p r o m  provides the nutrients 

;:a a srable, easily metered aqueotts 

solution, which promotes the growth.of 

naturally occurring bacteria wirhin the 

"W%e allec@n SYSte'", ' 

BIOXIDE* V S .  PH,ADJUSTMENTS 

hoher  termr rive method to contioiling . 

Hydrogen SulLde odors is ihe use of 

Sodium Hydroxide to adjust the pH. This 

method kills many helpful organisms 

which are present in thesewage, making it  

detrimental to plant operations Metal salts are normally the  rno.sc 

N!XDE@' enhances biological 0rganis.m economical means of dissolved hydrogen 

growth hereby complementing che natural sulfide control. However, metal salts are 

operation of the plant. Furthermore, specific to the removal ofhydrogen sulfide, 

caustic treatment such as pH adjustment therefore they commonly leaveother odor 

a n n o t  be sustained on acontinuous basis. compounds untreated. RIOXIDC can 

BIOXIDE" VS METAL SALTS 

BIOXIDEe VS VAPOR PHASE TREATMENT 

Vapor phase technologies s u c h  as 

adsorption sysremsor air scrubbers control 

odors by ventilating and creating the 

atmosphere i n  one geographic area. 

BIOXIDE" controls odor compounds 

within the sewage preventing their release 

to the atmosphere. In  short, BIOXIDE@ 
prevents an odor problem from irs source, 

while vapor phase technologies treat the 

problem afrer i t  exists. Similarly, 

BIOXIDE@ eliminates the severecorrosion 

caused by arniospheric hydrogen sulfide 

making i t  a significantly more effective 

means of reducing corrosion rhan vapor 

phase treatment. These differences make 

BIOXIDE@ a better value for odor and 

corrosion control iii most cases. 

.- - 





carbon Filters ICF) 
D r e m  carbon filters are Llsed to reckrce the odor of sew& gases.. Cmtamrnng gr&W a&ruM imprep 
nated carbon, the UV resistant PVC housing slips onto standard Schedule 40-size pipe. Carbon recharge ?.s 
uackaoes and adapter bushinss are available. Custom sizes available. 
For carbon filter lids refer to Lds If4 on page 4. 
NOMENCLATURE 1' 

1____ 

CF 0 
T T  

I Filter diameter: 
j = 3" 
4 = 4" 

Carbon filter 

- __ - - . - 
Carbon Filter Recharge Packages (CFR) 

3renco carbon filter recharge packs are used as a simple, clean method of refilling carbon filters 
.eady-to-drop-in pouch for all standard carbon filter sizes 

I Carbon filter diameter (inches) 
-. . z = 3" _ _  

4 = 4" 
12 = 12"(forllds) 

Carbon filter recharge package 

Offered in a 

. .  

42 = 4" to 2" reducer 

TABLE 52. .CARBON FILTER, RECHARGE PACKAGE, AND BL'sniw EIAWLES 

.- 
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I(EY ADVANTAGES 

99.5% n2s m x  

Emam W A  w WONIA 

AND ORGANIC CcORs 

LOW Ra3RE AND COMPACT 

USFILTER'S POLY- STAGE^ ODOR CONTROL S Y S T E M S  

Municipal and industrial water and waste- 

wanr treatment plants supply our growing 

communicics withaviml resource: dca3 water. 

In the p m s s  of ueacing our water, some 

process  generate odorous As a good 

neighbor, ofrcn in close proximiry to rhe gen- 

eral public, d i e  facilities musr conrain and 

neutralize any odors created. USFJtcr offers a 

complete lie of odor treatment soludons. 

A preferredsoludon IS wer chemical scrubbing 

USFilreri Poly-Stage'" Odor Control System 

L( a parented('), muld-sragc, muld-chemistry 

wr scrubber system that can be configured to 

remove hydrogen sulfide (HzS), ammonia 

("3 and orgaruc odors from municipal and 

indusrrialprocesses Each'mtalladon IS custom 

designed m rnwmyL removal efficiency of the 

odorouscompounds and to mtmmuc chemical 

consumpoon. Performances guaranteed. 

The compact daign of the Poly-Srage SCN b 

bers occupies a hacdon of the space required 

by convenuonal packed tower sysrems, 4th 
betrer chemcal udlLation and lower mtalla- 

tion and maintenance costs Each syscem IS 

completely factory pre-assembled and 

mechanically rested prior 10 shipment 

USFilter offers L-Series and DD-71 Series 

Poly-Stage systems The L-Series scrubbers are 

designed to handle air flow rates o f  up to 1,000 

cfm and chc DD-71 Series systems are 

designed to handle air flow rates fkom 1,000 

cfm to 6.000 cfm. 

within each &the rwo scncs, rhree models are 

offered. rhe Simplex, the Duplex and the 

Triplor scrubbers. The Sknplcx scrubber s a 

single-stage scrubber suitable for lower au flow 

rates and odor loads, and up 10 95% H,S 

removal The Duplex scrubber is a two-srage 

scrubber suitable for moderate air flow ram 

and odor loads, and up to 99% H2S removal. 

The Triplexscrubber E a rhm-sngc scrubber 

suirable for higher air flow rates and odor 

loads, and for 99.5%' HIS removal. 

The DuplexandTriplex models aredesigned to 

rninimiz chcmiol costs using relatively 

inexpensive sodium hydroxide (causdc) to 

remove 7040% of the .odors in the fint 

stag(s), and &err treating the remainingodors 

with a combination of sodium hypochlorire 

(bleach) and caustic in the last stage Four-stage 

Quadripla sysremshaveakobeen built to mat 

NH,, H2S and organicsin a singlesystem. 

H34.E CONSTRUCTION USFilter's Poly-Stage scrubbrrs llse rocanonal- 

ly moldedvessekofHyh Dcnsiry Crosslinhed 

Polyethylene (HIIBapE) The unique fora- 

uond molcLngrechniquecrearesavessel\hlrh- 

out s m s  orjoints whch mitigates f&. 

The vessels are chemicallyralstanr IO conun- 

traced acids, allalls and oxrdmzers and are 

d o p e d  to operate in ~ ' y  harsh envlron- 

menu, wth consnnr exposure to wearher and 

W arrack 

I 

(1) Polg-5ragc systems are covcrcd under 
US Pdrsnc N& 4,945,402, Re 35 234 
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L - S E R I E S  O D O R  C O N T R O L  S Y S T E M S  I -  

..n-- USFilrer's L-Series Scrubber is a skid-mounted, modular design, once-through, packaged 

odor control system. Each system includes one to three stages ofgas absorption, an indi- 

vidual integral sump for each stage, mist eliminator. induced draft exhaust fan, exhaust 

stack, recirculation and metering pumps, piping, valves, fittings, instrumentation and 

controls to make a complete and functional system. Each system is completely factory 

assembled and tested prior to shipment. The L-Series scrubbers are sized to handle air 

flow rates up to 1,000 cfm. 

L-Series Simplex Sysrem 

Skid Dimensions: 5'-0"L x 8'-O"W 
Foocprint Required*: 13'-0"L x 3'-6"W 

Sysrem Height: 7'- 2" 
Shipping Weight: 300 Ibs. 
Operating Weight: 1,000Ibs. 

Fan HP: 0.5 to 2.0 

Pump HP: 0.33 

L-Series Duplex System 

Skid Dimensions: 6'-3"L x 8'-6"W 
Footprint Required': 15'-0"L x 3'-6"W 

System Height: 7'- 2" 

Shipping Weigh: 750 b. 
Operating Weight: 1,500Ihs. 
Fan HP: 1.0 to 3.0 
Pump H P  (Total): 0.67 

L-Series Triplex System 

Skid Dimensions: 7'-3"L x 8'-6"W 

Footprint Required.: 16'-0"L x 9'-6"W 

System Height: 7'- 2" 

Shipping Weigh: 1,500Ibs. 

Operaring Weight: 2,500 Ibs. 

Fan HP: 1.0 ro 3.0 
Pump HP (Total). 1.0 

.Includes chemit-J storage rank 



D D - 7 1  S E R I E S  ODOR C O N T R O L  S Y S T E M S  

USFilrer's DD-7 1 Series Scrubber is a modular design, once-rhrough, packaged odor 

conrrol sysrem. Each system includes one to rhree srages of gas absorption, an individual 

integral sump for each srage, mist eliminator, induced drak exhausr fan, exhaust stack, 

recircularion and merering pumps, piping, valves, fittings, instrumenrarion and controls 

ro make a complete and funcrional sysrem. Each sysrem is completely facrory assembled 

and resred prior r n  shipmenr. T h e  DD-71 series scrubbers are sized to handle air flow 

rates up to 6,000 cfm. 

- 

DD-71 Simplex System * 

Vessel Dimension: 3'-8"L x 8'-0"W x 7'-6"H 
Foorprinr Required': 18'-6"L x 2'O'-O"W 

Shipping Weighr: 1,800 Ibs. 
Operaung Weight: 5,000Ibs. 

Fan HP: 5.0 to 10.0 

Pump HP. 3.0 

DD-71 Duplex System 
Vessel Dimension 7'-4"L x 8'-0"W x 7:-6"H 

Shipping Weight: 2,800 Ibs. 
Operating Weight: 10,OOOIbs. 

Fan HP: 5.0 to 10.0 

Pump H P  (Total): 6.0. 

Footprint Required': 22'-0"L x 2Q'-O"W 

DD-71 Triplex System 

Vessel Dimension: 1 1 '-0"L x 8'-O"W 
Footprint Required': 25'4" 
Shipping Weighr: 4,OOOIbs. 

Operating Weighr: 15,OOOIbs 

Fan En): 5.0 to 10.0 

Pump HP (Toral):9.0 

7 '-6" 1 
'L x 20'""W 

Includes chemical srongc ranks 



PRccESs DESCRlrnlON The schematic diagram below dlustrares a 

typical Triplex configurarion for hydrogen 

sulfide removal. The  system utilizes sodi- 

um hydroxide (NaOH) and sodium 

hypochlonre (NaOCI) ro r e m  wirh and 

-~ ~ . 

iemovi ihi o d ~ i ~ i i j  compounds piesent in 

the air scream. 

In Stage 1. rhe process gas is pre-treared 

wirh rhe blowd own from Srage 2 to  re m m  

7040% of the incoming H,S. The  gas 

then passes rhrough Srage 2, which is Fed 

with blowdown from Srage 3 as well as 

wirh fresh NaOH solurion ro prcwide 

rem& of an additional 70-80% of rhe 

:emicing HIS. T h c  gas :!I:; passes 

through Srage 3, which is fed wirh fresh 

NaOCI and NaOH solutions. LO provide a 

strcng oxidarion reacrion to r e m m  rhe 

remaining HzS and other odors. 

CUSTOM DESIGNS 
- T h e  Poly-Srage scrubber system can be configured to remove ammonia and hydrogen 

sulfide in rhe same scrubber. The  system chemisrry can also be configured ro remove 

odorous organic compounds char cannot be conrrolled effectively with a conventional 

caustic and bleach scrubber. 
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LO/PRO o m  cmma ~ 1 5 1 8 ~ 1  T h e  parented LO/PRO@ Multi-Stage 

Packaged Scrubber sysrem 1s one of the most 

technically advancedand cost-effeave scrub- 

ber sysrems available The LG/PRG E a fac- 

tory pre-assembled syscem of unitary con- 

struction which cm do the work of conven- 

tional packed towers m less than half the 

space and at a fracdon of &e cos[. Each instal- 

lation is as tom designed to maximix effi 

ciency and minimize chemical consumption, 

in coordination wirh other customer require- 

ments. Performance is guaranteed wirh 

removal efficiencies in a c e s  of 99.0% and 

air flow mces up to 25,OOOcfm. 

z A B o c s B K K o o w L ~  The ZABOCS" Biological Odor Cunnol combination of proprierary Biocagene'" and 

B i d ' "  media enables the ZABGCS sys- 

tem to treat rhree runes the air volume com- 

pared to similarly sized bnventiond biofilcer 

systems, wfiile immediately rraunp odors 

wirh zero acdimarion t i e . 

4 System is an advanced muld-media system 

which combines gas absorpdon, adsorption 

and biological treatment co capture and then 

eliminate organic and inorganic odors from 

wastewater process air s u m .  The unique 

CARBON ADSORPllON SYSIBvS Carbon adsorption S an etfecrive solution to 

many odor control problems. It is parricular- 

Iy useful for small air Bow, remote locations, 

and control of spedfic volatile organic wm- 

pounds rhar are chficult to remove by wet 

scrubbing 

We offer acomplae lineofcarbon adsorpdon 

RI-POLY-BR-0903 

systems q i n g  from small modular systems 

(1 00 cfm and up) IO larger, dud-bed systems 

up a3 20,Ooo c h .  

USFilcr = s e w s  the righr IO change rhc rpcifirrdons 
referred Y) i n  thirlitcnrurcaianv rrrnr,wirhour prior notice 
RJC. Poly-Stage. ZABOCS. L-Series. DD-7 I Scrics. 
Biodzgmc. Siest6 2nd ID/PRO arc rndemirkr of Unitrd 
Siara  Filrcr Corwndon or 11s rfiiimcr 

To fmd out,more about how to put 
USFilrer to work foryou, conuct us a t  

RJ Environmental Products 
13100 Grcgg St. Suite B 

Poway CA 92064 
858.486.8500 phone 

858.486.8501 fax 
w.usfiIter.com 

0 ZW3 United Sirm Filier Corporalion 

http://w.usfiIter.com






WI3XXlR TECHNOLOGY 

- 

THE LO/PRO* ODOR CONIROL SYSTEM 

The Lo/PRO” Odor Control System 

is the most technologically advanced and 

cost effective scrubber system available. 

The LO/PRO is a patented’, multi-stage, 

multi-chemistry wet scrubber syscein 

which can be configured to remove 

hydrogen sulfide, ammonia, or organic 

odors from municipal and industrial 

process gases. 

Each installation is custom-designed 

LO maximize efficiency and minimize 

chemical consumption, in coordina- 

tion with other customer requirements. 

Performance is guaranteed, with removal 

efficiencies in excess o f  99.0% and airflow 

rates up to 24,500 cfin. 

Each system is completely factory 

pre-assembled and mechanically tested 

prior to shipment. Premium vinylester 

fiberglass reinforced plastic (FRP) con- 

struction provides superior strength and 

corrosion resistance. The compact design 

occupies a fraction of the space required 

by conventional packed tower systems, 

with better chemical utilization and lower 

installation and maintenance costs. 

PATENTED PROCESS 

VERSATILE DESIGN 

LOWPROFILU 
COMPACT SIZE 

SINGLE SOURCE 
RESPONSIBILITY 

GUARANTEED 
PERFORMANCE 

- FACTORY ASSEMBLED 

EASY INSTALLATION 

‘The Unitedstates Patent and Trademark Ofice has recognizedthe noue[p $tbe design of 

the LO/PRO with the uward of two patents (US. Patent NOS. 5,876,662 and 6 174,498). 

A n  d i t i o n d  patent apphcatron IS now pending USFilter u the only company able to ofer - 

the innovative odor control systens covered ly these patents, 



The schematic diagram below iilus- 

tram a typical LOlPRO configuration 

for hydrogen sulfide (H,S) removal In 

Stage I ,  rhe process gas IS pre-treated with 

blowdown from Stage 2/3 as well as with 

kesh caustic solution to remove 70-80% 

of rhe incoming H,S. 

THE LO/PR08 PROCESS 

The gas then passes through Srages 2 

and 3, where a strong oxidation reaction 

removes all remaining HIS. Chemical 

urilizarion is optimized through precise 

control of pH and O W  levels in the 

scrubber liquid. 

LO/PRO systems have been designed 

for removal of hydrogen chloride, hydrogen 

fluoride, and other acid gases. Systems can 

also be configured to remove ammonia 

(NH,) and hydrogen sulfide in the same 

scrubber. In this process, the first stage IS 

The chemistry can be configured to 

remove mercaptans and ocher odorous 

organic compounds that cannot be con- 

trolled effeccively with a conventional 

caustic and bleach scrubber. We have also 

designed unique odor conrrol systems rhar 

maintained ar a low pH, and a strongly 

acidic solution removes more rhan 99% of 

the ammonia. In rhe second and third stages, 

sodium hydroxide ’ (caustic) and sodium 

hypochlorire (bleach) in the solucion remove 

more than 99% of the hydrogen sulfide. 

operate at high pressure or high vacuum, 

systems that treat gases containing up to 

50% carbon dioxide and/or methane, and 

systems rhar treat concentrations in excess 

of 60,000 ppm H,S. 



LO/PRO@ DESIGN INFORMATION 



LO/PROQ PROVEN PERFORMANCE 

Applicotion 

Air Flow Rate (CFMJ 

Chemicals , NaOH and NoOCl 

Hyperion W W T P  Influent Pump Station 

2 sysiemr, 20,000 cfm each 

Design Efficiency 99 0% 

Dimensions 1 x W x H (ft] 16.25 x 9.0 x 12.25 
I 

Average Peak 
North South N o h  S o h  

Performance 

Inlet H,S (pprn) 4 6 0  43 2 200 200 

Outlet H,S (pprn) 0 0 2 4  0.016 0050 0.024 ~ 

Rernovol Efficiency . 99.95% 99.96% 99.97% 99.99% 

Average Peak 
North South N o h  S o h  

Performance 

Inlet H,S (pprn) 4 6 0  43 2 200 200 

Outlet H,S (pprn) 0 0 2 4  0.016 0050 0.024 ~ 

Rernovol Efficiency . 99.95% 99.96% 99.97% 99.99% 

. .  

' Application 

Air Flow Rate (CFM) 

Chemrcdr NaOH and NaOCt 

Design Efficiency 

DimensionslxWxH!h! 1 7 . 5 ~ 9 5 ~  1 2 5  

10s Vegus W, Primary Clarifiers 

7 systems, 24,500 dm each 

99 5% at peak 

I Peak Average 
Performance 

#i 1#3 1#4 1x2 l a 3  ( # 4  

a 



OTHER ODOR CONTROL APPLICATIONS 

I . * -  

I Application I Hydrogen Sulfide a 

I I Air Flow Rate (CFM) 1 8,035 

I Chemicals I NaOH. NaOCl and HSO. I 
Design Efficiency 99.5% 

Dimensions1 x W x H (h) 1 1 25 7 0 I 1 25 

M a t  (ppm) 0 022 < 1  0 

99.98% 99.5% Zemovol Efficiency 



BIOLOGICAL CIXIR CONTROI SYSTEMS 

ADDITIONAL ODOR CONTROL TECHNOLOGIES 

OTHER ODOR CONTROL PRODUCTS 

USFilter offers several biological 

odor control systems. The ZABOCS"' 

biofilter system is designed for flow rates 

&om 100 to 5,000 cfm, and is ideal for 

unattended, remote pump stations. Better 

than 99% H,S removal is achieved reli- 

ably, with minimal maintenance. T h e  

USFilter Bioscrubber system is designed 

for flow rates from 2,000 to 20,000 cfrn 

Carbon adsorption is an effective 

solution to many odor conrrol problems. 

It is particularly use l l  for small air flows, 

remote locations, and control of specific 

volatile organic compounds that are dif- 

ficult to remove by wet scrubbing. 

We offer a complete line of carbon 

modular systems (1 00 cfin and up) to larger, 

dual-bed systems (up to 15,000 cfm). 

USFJrcr r a e ~ s , r l a  lighr to changr I I I C  spccificarions referred 
IO in rhir lircrarurc at any rimc wirhour prior noricc. AQvii. 
Bioxidc. LO/PRO. Odophos and ZABOCS am tradcrnarb of 
USFilrcr Corporation or irr rtfiliata. 

RJ.LP-BR4804.  

USFilter offers the most comprehen- 

sive selection of odor control technologies 

available. Please contact us for informa- 

tion on additional vapor-phase technolo- 

gies such as biofiltration or liquid-phase 

technologies including the patented 

BioxideO Process, AQuiC Odophosf and 

hydrogen peroxide. 

and higher. The Bioscrubber system uses 

unique light weight, high surface area 

media to allow high air volumes in a 

compact space. All USFilter biological 

odor control systems are supported by 

custom bio-nutrients which enhance and 

accelerare the biological degradation of 

odorous compounds. 

RJ Environmental PrOdUCtS sets the 

standard for reliable, economical, 
and effective odor control systems. 

A Siemens Business 

RJ Environmental Products 
131 00 Gregg Street, h i r e  B 

Poway,CA 92064 
858-486-8500phone 
858-486-8501 fa 

wwiu. usy2tcr.com 

02004 USFilrcr Corporation 

http://usy2tcr.com




RJC SERIES 

R J C  S E R I E S  M O D U L A R  C A R B O N  A D S O R B E R  O D O R  C O N T R O L  S F S T E M S  

USFilrcr‘s RJC’” Series Modular Carbon 

MODULAR CARBON ADSORBER SYSTEMS Adsorbers are skid-mounrcd. pr.c-asseni- 

bled systenis ranging in flow capacity from 

1 UO chi to 1,400 c h .  Vessels are o f w d  

in eirher polypropylrtie or fibcrglass rein- 

forced plasric (FRP) and f:w are available 

in epoxy coated stainless steel dr FRP. 

Passive ?;ysrrlns are also avdilnble which LISC 

nnrural process venrilation in place of the 

fan. TG carhon media [ype is selected 

based on rhr sprdfic appiicarion. 

The RJC Series Adsorbers only rcquire inlet 

ducring, drain piping and powtr to  die con- 

rrol panel to be completely opeyarional. 

FEATURES 

Prr-asscmbled and skid-mounted 

for simple installation 

. Models for air flow rates from 100 

tu 1,400cfni 

- Passive flow sysrenis available 

High performance carbon mcdia 

Vessel coiiscrucrrd ofpoly- 

propylene or premium vinvlesccr 

fiberglass reinforced plasric 

- Fan n1anuhcrurcd ofsrainlrss sreel 

or fiberglass reinforced plastic . 
. Includes conrrol pnncl, drain and 

grounding rod 

Available wirh volume control 

damper. carbon sample  ports, 

differential prcssure 



TYPICAL APPLICATIONS 

Hydrogen Siilfidt. 

,Municipal Srwagc Odors 

. Industrinl VOC Conrrol 

PROCESS DESCRIPTION 

U S F I L T E R ' S  C A R B O N  A D S O R B E R  O D O R  C O N T R O L  S Y S T E M S  

USFilteis Carbon Adsorber is a oiice- 

chrough, chemical. adsorption process. 

Odorous compounds (H2S and mal- 

odorous organic?) are removed fiom the air  

scream by adsorprion onto the activated 

carbon porous surface. Foul air f rom var- 

ious sources is collccred and p a s s 4  

through the adsorher. After entering die 

vessel, che foul air flows rhrough a dcnsely 

packed bed of accivared carbon media. The 

clearled air coiitiiiues throtigh the vessel 

and is exh~uscrd through thc stack. 

The carbon nicdia is selected based on che 

cxptcced inlet cociraniinnncs and heir  con- 

cenrrations. For hydrogcn sulfide. we rec- 

ommend USFilcer's UOCH-KP caustic 

iinpregnared media. The caustic iinprcg- 

nanr (KOH) citalyzcs the oxidarion of 

hydrogen sulfide co product elemental 

sulfur and water and grearly increases che 

H2.5 capaciy of rhe carbon niedia. The 

s u h r  produced is adsorbed on the internal 

surfiicc of che acrivared carbon while die 

water is mainly lost IO rlie Rowing air gas 

scream. The flowing air stream dissipares 

rhe hear. For VOC's; we recommend pel- 

letized aidirncire iiiedia rhar of;ers high 

adsorprion capacity wirh ininim;d pressure' 

drop. Other carbon media typcs are avail- 

able for specific applicarions. . 



Equipment Skid 

I Damper 

Drain 

1 
Exhaust 

Fan 

SIZING INFO RMATlO N 

RJC SERIES M O D U L A R  C A R B O N  A D S O R B E R  ODOR C O N T R O L  S Y S T E M S  

---- - -- -__- - -  -- -_-_--I____--._____I__ _ _ ^ _  

ERP Carbon A d i ~ p i o n  S l w m  IH Hagerstown. M D  

RJC- 1 00 

RJC-200 

RJC-300 

RJG400 

RlC-600 

RJC800 

RJC- 1000 

NC-I 200 

upto 100 

100-200 

200-300 

300-450 

450-600 

600-800 

800- 1 ,ooO 

1 ,oO0-1,400 

200 

360 

570 

820 

1,120 

1,450 

1,850 

2,300 

1.5 x 5.0 

2.0 x 5.0 

2.5 x 5.0 

3.0 x 5.0 

3.5 x 5.5 

4.0 x 5.5 

4 5 x 5.5  

5 . 0 ~  5.5 

4.3 x 3.2 

- 5.3 x 3.5 

5.8 x 3.8 

6.3 x 4.1 

7 7 x 4.9 

8.3 x 4.9 

8 8 x 5 2  

9.1 x 5.6 

700 4 

1 ,m 6 

1,300 6 

1,700 8 

2,500 8 

3,200 

4,000 

4,700 

1 0  

1 .o 
1.5 

1.5 

2 0  

2.0 

3 .O 

5.0 



C O N V E N T I O N A L  C A R B O N  A D S O R B E R S  

CONVENTIONAL CARBON 

ADSORBER SYSTEMS 

For largcr a i r  t h v  rircs, USFilrer otyercrs 

cusrom designed siiiglc and dual bcd 

c ~ r b o r ~  adsorbus, ofiai  ciscd as a polisiTirig 

.stage following a wcr scriiliber sysrcln. 

Cnrbori adsorber units cin be desigrtcd 

hindlt: in csccss O ~ Z O , O O U  cfin. 

ris wirh die modirlar c:irboll adsorhcr sys- 

rrnis. rhe  carbo^^ lntdia .ypc is sc.{ecred 

bascd 011 rhc specific appiicJrioI1. . 
. .  

. .  

. 

I 
I I I 

I '  

SIZING INFORMATION' _I 

1,700 

3,000 

4,700 

6,800 

9,400 

11,400 

13,600 

20,000 

6.0 

8.0 

10 0 

12.0 

10 0 

11.0 

12.0 

14.0 

Single 

Single 

Single 

Single 

Dual 

Dual 

Dual 

Dual 

8.0 

8.0 

8.0 

8.0 

13.0 

13.0 

13 0 

13.0 

1 1 . 0 ~  8 0 

1 5 . 0 ~  10.0 

1 7 0 x  12.0 

2 0 . 0 ~  14.0 

1 9 o x  12.0 

2 0 . 0 ~  13.0 

21 O x  140 

23.0 x 16.0 

5.0 

7.5 

10 0 

15.0 

20 0 

20.0 

25.0 

40.0 

*These are examples onfy, based on a superficial velocify of approximately 60 feet per minute 



LO/PtO* ODOR CONTROL SYSTEM 

POLY-STAGE"' SCRUBBING TECHNOLOGY 

Z A B O C S "  BIOLOGICAL 

C K R  CONTROL SYSTEMS 

OTHER VAPOR PHASE ODOR CONTROL PRODUCTS B Y  USFILTER 

The patenred LOIPRO Mulri-Sragr 

Packaged Scrubber Systrin i s  one of  rhc 

niost reclinically advanced and cqsr-etfecrivr 

scrubber sysreriis available. The LO/PRO is 

a hcroiy prc-assembled sysrem of  uiiirdry 

consrrucrion which can do the work ofcoii- 

ventional packed rowers in less rhan half the 

The "L" Series and "DD71" Srriea Air 

Scrubbers provide a cost-effective, trouble 

free and flexible iiiethod to eliminate COLI- 

r;uniti~iits fo; all types of odor and fiirne 

conrrol in a i r  screams up to 6,OOOcfm. The 

modular Poly-Stage''' scrubbing trch- 

nolog, using the packed-beb wet scrub- 

bing process wirh a varircy o f  chemical 

T h e  ZABOCS" Biological Odor Control 

Sysrern i s  an advanced rnulri-media system 

which combines gas absorption, adsorp- 

[inn and biological trratinciit to capture 

and [her! eliiiii nare organic and inorganic 

odors from wasrewarer process air streams. 

The  unique combination of pr6prierary 

Biodagene"' and Biocarb"' riiedia enables 

the ZABOCS system IO w a r  rliree times 

the a i r  VoIiiiiIc compared r o  similar sized 

convencional Liofilrer hysteriis, while 

iiiiniediacely treating odors with zero' nccli- 

nixioi i  t ime. 

space and :it a fraction of [he cost. Each 

iiisrallation is cust(iiii desigiicd to inrminiize 

cfcciency and minimize chemical coiisump- 

tiori, in coordination wirh ocher custonier 

requirenirnts. Performalice is p r a n r e e d  

wirh remoGal efficiencies in esce%s of'-)S).O% 

and air Row rates tip to 74.500 cfrn. 

trearinenrs, has proven effective for a wide 

range of  airboriie coiicaiiiinaiits. Wirtz chis 

patented technology, each module conrailis 

an integral packed bed, sump and re-circu- 

lacion system. All vessels are scamless, 

niainreiiance free and guaranteed againsr 

failt& for five years when used according 

EO specifications. 

70 find out  niorc abmr Iiow IO pur 
USFilrcr ro work f o r  you, conracr us nr 

RJ Environnienrd Proclucrs 
13100 Crcgg Sc. Suite B. 

'. Poway CA 32064 
S5S.4S6.Y j00 p k ~ ~  

858.486.8501 far 
WWlO. fl.qJrf% C O M  



Od%Log@ - how Range Hydrogen Swlfide 
. GasLogger 

For odor and corrosion studies 

The OdaLogB Low Range Gas Logger was developed for locating and monitoring low-level 
hydrogen sulfide gas emissions (0.01 to 2.00 ppm). 

Typical applications include: 

Odor monitoring Ambient air analysis 
Control room monitoring HzS source detection 
Scrubber performance testing Research projects 

0 

Detection Instruments Corporation 
58 15 N Black Canyon Highway Suite 103 Phoenix, AZ 8501 5 Phone: 602-797-0630 

www.detectionin,struments.com 

http://www.detectionin,struments.com


An internal data logger records H2S gas concentrations for later downloading of data in tabular or 
graphical form, using the standard OdaLogB Software. 

South Side Pumping Station Perirniter (OdaLog: OL5010210) 

. 
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e infra-red data transmission Zooming capabilities 
Customize for specific applications Export to other spreadsheets 

S P ECLFl CAT1 ON S 
Measurement range: 0.00 to 2.00 ppm. 
Logging/Sampling Interval 10 minutes to 1 hour 
Memory capacity 30000 data points 
Relative humidity range: 15 ; 90% (non-condensing) 
Pressure range: Atmospheric, +/- 10% 
External dimensions: 62mm (2.44") diameter X 345mrn (1 3.6") long 
Instrument weight: Approximately 900 grams (2.0 Ibs.) 
Instrument Temperature Range 0" C to 40" C and 6" C change/Hr maximum 

(32" F to 104" F and 11 O F changelHr maximum) 
Environmental protection lP54 (dust and splash protected) 
Zero drift (NTP) +/- 0.01 ppm 

Precision 5% Relative Standard Deviation 

Accuracy 

~ 

Conditions: NTP, fresh air, taken over 10 consecutive sample cycles 

Conditions: NTP, 0.20 ppm H2S applied, taken over 10 consecutive sample cycles. 

Conditions: NTP, 0.20 ppm applied, taken over 10 consecutive sample cycles. 
+/- 10% of reading 0.10 to 2.00 ppm 

POWER SUPPLY 
CPU Battery Type and Life 
Pump Battery and Life 

3.6V, 2/3 AA size Lithium cell, 2 months 
1.5V "C" Size Alkaline, 7 days 

WARRANTY 
12 month warranty on electronics and sensors, 3 months on pumps and mechanical parts, when used 
in accordance with operation manual (excluding calibration and freight costs). 

NTP defined as: Temperature = 20" C, Pressure = 1 Atmosphere 

In the interest of continued improvements, we reserve the right to change design features without prior notice. 



OdaLog Low Range Hydrogen Sulfide Gas Logger 
/Part# Description Price I 

OL50 

OLES 

OLS 

OLLRMK 

OLLRCASE 

OLLRGAS 

OLCYL5 

OLLRCAL 

OdaLog Low Range Hydrogen Sulfide Gas Logger 
Range: 0.01 - 2.00 parts per million H,S. 
Includes: Operation manual, magnetic al!en tool, 2 - 3 . 6 ~  lithium ion batteries, 
4 "C" batteries, calibration fitting and hanging kit consisting of 3 feet of 
coated cable and 2 carabiners. Software sold separately. 

OdaLog Environmental Shelter 
Shields OdaLog from direct sunlighfftemperature fluctuations. 

OdaLog Software Kit (used with OL50,OL04,0LO5,0L45) 
Includes: Software (CD disc), infra red communications link, 
pushing tool/lR link stand. 

OdaLog Low Range Maintenance Kit 
Includes: (2) 3.6 volt lithium ion battery, (4) " C  batteries, (4) filters, 
(2) absorbent packs, (1) allen tool,' (1) switch cover, (1) O-ring, (1) calibration cup. 

OdaLog Low Range Carrying Case 
Holds three Low Range OdaLogs. 
Dimensions: 19 1/8" L x  15 7/16" W x 7 9/16" D 

OdaLog Low Range Hydrogen Sulfide Gas Calibration Kit 
Includes: 5 pprn Hydrogen Sulfide gas, carrying case, 0.25 Iprn gas regulator, 
and dilution module. 

Gas Cylinder - 5 ppm H2S gas cylinder 

OdaLog Low Range Calibration 
Includes: Replacement of filter, batteries, a complete inspection and 
calibration of unit. 

$2,995.00 

$ 195.00 

$ 275.00 

$ 75.00 

$ 195.00 

$ 645.00 

$ 145.00 

$ 145.00 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
All prices are FOB, Phoenix,AZ All prices in U.S. Dollars Updated July 21, 2004 

581 5 N Black Canyon Highway - Suite 103 - Phoenix, Arizona 8501 5 - Phone: 602-797-0630 or 866-632-5647 
www.detectioninst..com 

http://www.detectioninst..com
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The OdaLog has been specifically designed for the Wastewater Industry, primarily for locating at 
or close to the source of Hydrogen Sulphide emissions such as within sewerage pumping 
stations and receiving manholes. 

Its purpose is to log levels of H,S in the range 0-200 ppm for later downloading of data in tabular 
or graphical form to highlight significant variations in H,S levels over time. 

Due to the nature of the environment in which the instrument has to operate, it has been 
designed to be splash resistant, robust, small, and able to log data for extended periods of time. 

Clear LCD display 
Shows gas reading, time of day, 

Temperature, battery volts, 
% Log used, logging interval. 

Durable non-corrosive plastic body 
Survives in harsh Wastewater environment 

Efficient battery system 
Can be left unattended 
for over three months 

High memory capacity 
Can log data for 
over 3 months 

Infra Red Data Link 
NO need to open unit 

to download or calibrate 

field 

Filter over sensor 
Repels splashes, 

Double 0-Ring seals 
Prevent water ingress 



Infra=Red Link 

e Displays Line Graphs 
o u -  Ability to zoom in on selected time periods 
0 Ability to export data to spreadsheets 

Ability to custornise graphical scale and mark time intervals on X-axis 
6 , Records Odalog serial number on printout and allows graphs to be labelled 
e Uses Infra Red Communication for downloading and configuring 

13 Ale View Graoh Window Logger Helr alalx 

10 Bottlebrush Drive, Sunnyvale (Wet Well) - 1 (OdaLog: 502018) 
Period displayed Mon Feb 21 - Mon Feb 28 

m N b n In W 
CI PI e 
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PI N 
u 2 4 ... 
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v) 

3 cr. + 2 ,  I- 

32,000 logging intervals allow very detailed or very long studies e.g. 

8 
Over 3 months at 5 minute intervals 
Over 3 weeks at 1 minute intervals 
Over 3 days at second intervais 



SENSOR TYPE: 
X RANGE: 

,- I 0 RANGE: 
ACCURACY AT STP: 
RESOLUTION: 
RESPONSE TIME: 
PRESSURE RANGE: 
RELATIVE HUMIDITY RANGE: 

lNSTRUMENT TEMP RANGE: 
EXTERNAL DIMENSIONS: 

1 LCDDISPLAY 

. INSTRUMENT WEIGHT 

POWER SUPPLY 

BATTERY: 
BATTERY LIFE: 

Electrochemical Hydrogen Sulphide 
0 to 999.9 ppm 
0 to 200.0 ppm 
+/- 1.0 ppm 
0.1 ppm 
T90~60seconds  
Atmospheric +/- 10% 
15 to 90% (non-condensing) 
00.0 to 999.9 
-10 C to +40 C 
165rnm x 62mm Dia 
450 grams 

3 x 1.5V AAAlkaline Batteries or 1 x 3.6V Lithium Battery (1-136 or 1-137) 
Alkaline Batteries Over 3 Months or Lithium Battery Over 6 Months 

DATA LOGGER 

MEMORY CAPACITY: 32,000 Readings 
LOGGING INTERVAL: Selectable from 1 second to 1 hour 

(e.g.) I min interval logs for 22 days, 5 min interval logs for over 3 mths 1 Approvals 

i ,IINSIC SAFETY: StandardsAustralia AUS Ex 2478X, certified to: Ex ia VIIC T4 lP66/67 
NEMKO 03 ATEXJ34, certified to: I M2 I !I 2 GD, €Ex ia IlIlC T4  lP66/67 

ELECTROMAGNETIC 
COMPATI Bl LITY: 

The OdaLog Type I and accessories have been tested and conform to 
the requirements of C-Tick, CE & FCC. 

SERVICING 

Ne,recommend that the OdaLog is returned to an authorized App-Tek service centre at least once every six 
months for a full inspection, software upgrade as developed, calibration, test for linearity and to have new 
batteries fitted. 

NARRANTY 

Detection Instruments Corp. 

5815 N. Black Canyon Highway, Suite 
103, Phoenix, AZ 8501 5 

I . Free: 866.632.5647 
Fax: 602.797.063 1 

I 

I 

A 

Address: 
Unit 13/6 Pinacle Street Brendale Queensland Australia 4500 
P.0.Box 5523 Brendale Queensland Australia 4500 

Web Page: 
http:llwww.odalog.com 

http:llwww.odalog.com
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OdaLog Hydrogen Sulfide Gas Data Logger 
PART # DESCRIPTION PRICE 1 
OL04 

OL05 

OL45 

OLS 

OLS-USB 

OLGAS 

OLCASE 

MOSS-2 

OdaLog Hydrogen Sulfide Gas Data Logger 
Range: 0-50 PPM H2S, Includes: Operation manual, Magnetic 
Allen tool, Calibration fitting. Software sold separately. 

OdaLog Hydrogen Sulfide Gas Data Logger 
Range: 0-200 PPM H2S, Includes: Operation manual, Magnetic 
Allen tool, Calibration fitting. Software sold separately. 

OdaLog Hydrogen Sulfide Gas Data Logger 
Range: 0-1000 PPM H2S, Includes: Operation manual, Magnetic 
Allen tool, Calibration fitting. Software sold separately. 

OdaLog Software Kit, (used with OLO4, OLOS, OL45) 
Includes: Software (CD disc), Infra Red Communications 
Link, Pushing Tool/IR Link Stand, 0-Ring grease. 

OdaLog Software Kit with USB adapter 
(used with OL04,0LO5,0L45) Includes: Sofware (CD disc), 
Infra Red Communications Link with USB Adapter, 
Pushing ToolAR Link Stand. 

OdaLog Hydrogen Sulfide Gas Calibration Kit 
Includes Test Gas, Gas regulator, Plastic Carrying Case. 

OdaLog Carrying Case: Rugged, corrosion & dust proof case. 
Dimensions: 10 5/8” L x 9 3/4” W x 4 15/16” D, Holds three loggers. 

Multiple OdaLog Sampling System-2 
Includes: Operation Manual, W’ OD tubing (2Oft. j, power 
adapter and connectors. OdaLogs and software sold separately. 

$ 1,295.00 

S 1,295.00 

S 1,295.00 

$ 275.00 

$ 305.00 

$ 395.00 

$ 125.00 

$ 995.00 

; 
IPART # DESCRIPTION PRICE I 

12-002kit OdaLog Infra Red Communications Link with Stand 9 135.00 

12-002USBKit OdaLog Infra Red Communications Link with USB adapter 9 65.00 

OLSEN OdaLog Replacement Sensor (please specify gas type and range). $ 250.00 

OLMK OdaLog Maintenance Kit Includes: Filters (4), Absorbent pack (2) $ 50.00 

and Stand 

AA Batteries (6). Switch Cover ( I ) ,  Calibration Cup ( I ) ,  0-Ring (1) 
Desiccant Packs (2) ,  Allen Tool ( I )  

replacement & complete inspection. 

Available in  25 / 501 100 ppm gas concentration, 58 liter cylinder. 

OLCAL OdaLog Calibration Includes: Calibration, battery & filter $ 65.00 

OLCYL OdaLog Replacement Gas Cylinder: Hydrogen Sulfide gas. $ 145.00 

PRlCES SUBJECT TO CHANGE WlTHOUT NOTICE 
A11 prices are FOB, Phoenix, AZ All prices in US.  Dollars Updated March 5,2004 



TOWN DF CAREFREE PAGE a 2 m  

AFFIDAVIT OF JONATHAN PEARSON 

STATE CW ARIZONA 1 
) =. 

COUNTYOFMARICOPA ) 

T, Jonathan Pearson, being first duly swwn upon his oath, deposes and says: 

I an the Town Administrator fix the Town of C m e h  (the “Tom”). J. have held 1 

this position since 1987, My official duties include coordination and administration of day- 

today activities afthe employees of the Town. 

2. 

process and dealings with Black Mountain Sewer Company (“BlackMountain Sewer“). 

3. 

As Town Administrator, I actively participate in the Town’s decision making 

T am aware that residents of the Town from the Carefree Inn Estates and Bodden 

Development subdivisions have complained of odors cornhg from the Black Mountain 

Sewer system. 

4, I have read the Aiiidavit o f  Stan Francom submitted herewith and agree with the 

descriptions and conclusions contained therein, 

5. The Town has offered to find and install equipment on a test basis to reduce the 

d o n  experienced by residents of the Boulders Development subdivision as suggeded. m 

reports prepared by Carter Burgess and Lamb Technical Services, Inc. (“S”) addressing 

the odor problems mcounteEd m these areas. Thc Carter Burgess and LTS reports are 

included as exhibits to the AEdavit o f StanFrancom. 

6. Black Mountain Sewer rejected any and all such offers from the Town to fund and 

in,stall equipment on a test basis to reduce the odors experienced by residents of the 

Boulders Development subdivision. 



WcFmREFFEE PAGE 03/07 
03/09/2006 13: 30 4804883845 

7. The Town understands and appreciates that Black Mountain Sewer C~mpany has 

made an effort to reduce the odor problems encountered by the residents o f the carefree kn 

Estates and Boulders Development s u b d i i i ,  but residents in these subdivisions continue 

to complain about odor problems, The Carter Burgess and LTS reports suggest a number of  

potential capital projects that may reduce the odor problems. The Town's position is that a 

increase for Black Mountain Sewer is only appropriate if Black Mountain Sewer 

devises a plan to implement at least the most critical capital improvements as suggested by 

Carter Burgess and LTS to eliminatethe odor problems and such capital improvement costs 

are considered as a component of any rate increase sought by Black Mountain Sewer. 

T declare under penalty of perjury that the foregoing is true and correct 

Dated this 9 @ day Gf March, 2006. 

ED AND SWORN to before me 
ihim '"'8% day of+'%& C I\ ,2006. 

Notary Pub1,ic 

My Commission Expires; 

la- 7-o t  

40781 3 , m  8701 .wd (W9ROM) 

m 
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L A W  OFFICES 
M O H R ,  HACKETT,  P E D E R S O N ,  B L A K L E Y  & R A N D O L P H ,  P.C. 

2 8 0 0  N O R T H  CENTRAL AVENUE.  S U I T E  1100 
PHOENIX,  A R I Z O N A  8 5 0 0 4 - 1 0 4 3  

TELEPHONE ( 8 0 2 )  240-3000 
FACSIMILE ( 6 0 2 )  2 4 0 - 8 6 0 0  
( A 2  B A R  F I R M  N O .  004eeOO)  

Thomas K. Chenal (AZ Bar No. 006070) 
(tchenal@mhplaw.com) 

David W. Garbarino (AZ Bar. No. 022452) 
(dgarbarino@mhplaw.corn) 

Attorneys for the Town of Carefi-ee 

- 

BEFORE THE ARIZONA CORPORATION COMMISSION 

:N THE MATTER OF THE 

MOUNTAIN SEWER 
ZORPORATION, AN ARIZONA 
30RPORATION, FOR A 
IETERMINATION OF THE FAIR 
V'ALUE OF ITS UTILITY PLANT 
4ND PROPERTY AND FOR 
NCREASES IN ITS RATES AND 
ZHARGES FOR UTILITY SERVICES 
3ASED THEREON. 

9PPLICATION OF BLACK NO. S W-0236 l A-05-0657 

SURREBUTTAL TESTIMONY OF 

JONATHAN PEARSON 

EXHIBIT 

t10369.2\16701-087 (5/4/2006) 
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1. INTRODUCTION. 

Q. 

A. 

Q. 

AFFIDAVIT IN THIS MATTER AS DIRECT TESTIMONY? 

A. 

in this matter be treated as direct testimony, and I incorporate it herein by reference. 

Q. 

THIS PROCEEDING? 

A. To respond to the rebuttal testimony of Michael D. Weber (“Weber”) and Joel L. 

Wade (“Wade”). I will address the issue of the operating agreement first. Then, I will 

address why the Town believes that odor problems continue to exist and the Town’s 

offer to help resolve the odor problems. 

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 

Jonathan Pearson, P.O. Box 740, 100 Easy St., Carefree, Arizona 85377. 

ARE YOU THE SAME JONATHAN PEARSON THAT SUBMITTED AN 

Yes. The Town of Carefree (the “Town”) intended that my Affidavit submitted 

WHAT IS THE PURPOSE OF YOUR SURREBUTTAL TESTIMONY IN 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

WHO IS YOUR EMPLOYER? 

The Town. 

WHAT IS YOUR POSITION WITH THE TOWN? 

I am the Town Administrator. 

HOW LONG HAVE YOU BEEN TOWN ADMINISTRATOR? 

Since 1987. 

WHAT ARE YOUR OFFICIAL DUTIES AS TOWN ADMINISTRATOR? 

My official duties include coordination and administration of day-to-day 

1 410369.2\16701-087 (5/4/2006) 
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3ctivities of the employees of the Town. 

Q. 

BLACK MOUNTAIN SEWER CORPORATION (“BMSC”)? 

A. 

to Town decisions related to BMSC. 

11. THE OPERATING AGREEMENT. 

Q. DO YOU AGREE WITH THE REBUTTAL TESTIMONY OF WEBER THAT 

THE TOWN MADE UNREASONABLE DEMANDS ON [BMSC] BEFORE IT 

WOULD ENTER’ INTO AN OPERATTNG AGREEMENT? 

A. No. 

Q. AS WEBER OBSERVES, THE OPERATING AGREEMENT WAS 

APPROVED BY THE TOWN, CORRECT? 

A. 

minutes of the Town Council meeting held on March 7,2006. The Town Council 

approved the operating agreement at that meeting as noted in Agenda Item 14 of the 

minutes. See Ex. 1 , Agenda Item 14 (TOWNOOOOO3-4). 

Q. 

VOTE AT A PRIOR MEETING? 

A. Yes, but the discussion and vote were tabled at the request of Town residents in 

order for the residents to have an opportunity to fully understand the implications of the 

operating agreement. See Ex. 2 (excerpts of a certified copy of the minutes of the Feb. 

7,2006 Town Council meeting), Agenda Item 9 (TOWN000008- 1 1). 

DO ANY OF YOUR OFFICIAL DUTIES INVOLVE DEALING WITH 

Yes, I actively participate in the Town’s decisionmaking processes with respect 

Yes. Exhibit 1, attached hereto consists of excerpts of a certified copy of the 

WAS THE OPEMTING AGREEMENT SET FOR DISCUSSION AND A 

41 0369.2\16701-087 (5/4/2006) 2 
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Q. DO YOU AGREE WITH THE REBUTTAL TESTIMONY OF WEBER, THAT 

THE TOWN “ATTEMPTED TO EXTORT IMPROVEMENTS BY WITHHOLDING” 

THE OPERATING AGREEMENT? 

A. Weber appears to make a 

distinction between ratepayers and residents of the Town, but from the Town’s 

perspective, ratepayers and residents are the same individuals; residents of the Town 

receive sewer services from BMSC and pay BMSC for such services. The Town has 

obligations to its residents that may conflict with the objectives of BMSC. When such a 

conflict arises, however, BMSC cannot reasonably expect that the Town would ignore 

its obligations to its residents. It would also be unreasonable for the Town to ignore 

BMSC’s concerns. Instead, a reasonable approach would be for the Town and BMSC 

to work together to reach a mutually beneficial resolution of the complaints of residents, 

which the Town has attempted to do in this case. 

The use of the term “extort” is unwarranted. 

Q. IS THE TOWN WITHHOLDING A SYSTEM-WIDE OPERATING PERMIT 

FROM BMSC BECAUSE OF ODORS, AND IF SO, WHY? 

A. No. 

111. SEWERODORS. 

Q. WHAT EVIDENCE DOES THE TOWN HAVE THAT ITS RESIDENTS 

HAVE EXPERIENCED SEWER ODOR PROBLEMS IN THEIR 

NEIGHBORHOODS? 

A. BMSC has admitted, in response to a data request from the Town, attached 

hereto as Exhibit 7 (BMSC Response 1.1 to the Town’s First Set of Data Requests), that 

3 410369.2\16701-087 (5/4/2006) 
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it has received complaints from customers in recent years. Specifically, BMSC received 

approximately 4-5 complaints per week in 2004, less than one per week in 2005, and 1- 

2 per week in the first three months of 2006. See Ex. 7 (TOWN000047). Review of the 

documents produced to the Town in response to its Third Set of Data Requests to 

BMSC further demonstrates that BMSC continues to receive complaints about odors on 

a regular basis. See Ex. 9 (BMSC Response 3.1 to the Town's Third Set of Data 

Requests) (TOWN000049-8 1). BMSC also adrmts receiving complaints about odors 

within the past six months. See Ex. 8 (BMSC Response 1.2 to the Town's First Set of 

Data Requests) (TOWN000048). 

Q. 

ZONTINUE TO EXPERlENCE SEWER ODOR PROBLEMS? 

4. Yes, the Town has also received complaints from residents during public 

aeetings of the Town Council as recently as February 7, 2006 and also at earlier 

neetings. 

2. 

rHOSE MEETINGS? 

4. Yes. Exhibits 2-6 attached hereto are excerpts of certified copies of the official 

ninutes of the Town Council for June 1, Ex. 6 (TOWN000038-46), August 3, Ex. 5 

:TOWN000030-37), September 8, Ex. 4 (TOWN000021-29), October 5, 2004, Ex. 3 

~TOWNOO0014-20), February 7, 2006, Ex. 2 (TOWN000006- 1 3), which include 

liscussions between and among Councilmembers and the public about the odors 

stemming from BMSC's operations. At several of these meetings, residents of the 

WHAT OTHER EVIDENCE DO YOU HAVE THAT TOWN RESIDENTS 

ARE THESE COMPLAINTS REFLECTED IN THE OFFICIAL MINUTES OF 

I1 0369.2\16701-087 (5/4/2006) 4 
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. .. 

rown complained of odors being emitted from BMSC’s operations. Even though some 

If the complaints were made at meetings held in 2004, the consistency of the 2004 

:omplaints with the more recent complaints at the February 7, 2006 meeting and those 

sontained in the documents produced by BMSC, Ex. 9, demonstrate that residents have 

recently complained of the similar odor problems they experienced back in 2004. 

[V. WORKING WITH BMSC. 

Q. WEBER TESTIFIED THAT THE TOWN HAS IGNORED THE 

SIGNIFICANCE OF THE AMOUNT OF MONEY THE TOWN SUGGESTS BMSC 

SHOULD SPEND TO REDUCE ODORS AND ALSO IGNORED THE IMPACT 

UPON RATES OF BMSC CUSTOMERS. IS THIS TRUE? 

4. 

mitted from the collection system. 

2. 

MUTUALLY BENEFICIAL SOLUTION TO REDUCE ODOR COMPLAINTS? 

A. Yes. 

Q. 

BMSC should do what it has to, to greatly reduce or eliminate odors being 

HAS THE TOWN ATTEMPTED TO WORK WITH BMSC TO REACH A 

AS ADMITTED BY WADE IN HIS REBUTTAL TESTIMONY’ BMSC 

REJECTED THE TOWN’S OFFER. WHAT IS THE TOWN’S REACTION TO 

BMSC’S REJECTION? 

A. Disappointment. 

Q. 

ANY WAY SINCE ITS INITIAL REJECTION OF THE TOWN’S OFFER? 

A. 

HAS THE BMSC’S APPROACH TO THE ODOR PROBLEMS CHANGED IN 

Yes. Charles Hernandez of BMSC is proposing to install a temporary piece of 
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equipment that may or may not resolve the odor problems. 

V. CONCLUSION. 

Q. WHAT IS THE TOWN’S POSITION rn THIS MATTER AS TO WHETHER 

OR NOT BMSC SHOULD RECEIVE A RATE INCREASE? 

A. The Town is not opposed to a rate increase for BMSC’s services and would 

support such an increase as long as BMSC takes further actions to reduce the complaints 

from residents regarding sewer odors. As I noted in my Affidavit submitted in this 

matter, the Town’s position is that a rate increase for BMSC is only appropriate if 

BMSC devises a plan to implement at least the most critical capital improvements as 

suggested by Carter Burgess and LTS to reduce the odor problems and such capital 

improvement costs are considered as a component of any rate increase sought by 

BMSC. While the Town understands that it would be impossible for BMSC to 

Aiminate a11 odors 100% of the time, it is not impossible for BMSC to continue to work 

toward reducing odors caused by inherent problems of its own sewer system that cause 

such odor problems. 

2. 

4DD? 

A. No. 

2. 

MATTER? 

4. Yes. 

DO YOU HAVE ANY OTHER INFORMATION YOU WOULD LIKE TO 

DOES THIS CONCLUDE YOU SURREBUTTAL TESTIMONY IN THIS 

6 ~10369.2\16701-087 (5/4/2006) 
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T O W  OF CAREFREE 
100 EASY STREET 
P.O. BOX 740 
CAREFWE, ARIZONA 85377 
(480) 488-3686 FAX (480) 488-3845 

STATE OF ARIZONA 

COUNTY OF MARICOPA ) 

I, Elizabeth Wise, the duly appointed, qualified and acting Town Clerk of the Town of 

Carefree, County of Maricopa, State of Arizona, do hereby certify and attest the attached to 

be a true and correct copy of n,h (PA I . h F -  
0 irs iq \,m IM nn.vq I5 /IJ7&l J b  5 
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all as appears of record in the office of the Town Clerk. 

IN WITNESS WHEREOF, I hereunto set my hand and caused the official seal fof 

the Town of Carefree affixed hereunto this &'- day of b # r  , ,20& 

Elizabeth Wise, Town Clerk 

(SEAL) 

. 
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TOWN OF CAREFREE 
MINUTES OF THE REGULAR MEETING 

OF THE TOWN OF CAREFREE COMMON COUNCIL 
HELD ON MARCH 7,2006 AT 5:OO P.M. 

A meeting of the Carefree Common Council was convened and called to order by Mayor Ed Morgan 
at 5:05 p.m., Tuesday, March 7,2006, in Carefree Town Hall Council Chambers located at the 100 
Easy Street in Carefree. Present at the meeting were the following members of the Town Council: 
Mayor Ed Morgan, Vice Mayor Wayne Fulcher and Councilmen, Bob Coady, Greg Gardner, Gary 
Hayward, Lloyd Meyer and David Schwan. Town Administrator, Jon Pearson, Town Attorney, Tom 
Chenal, and Town Clerk, Betsy Wise were also present. 

The meeting began 505  p.m. 

There was a pledge of allegiance. 

CONSENT AGENDA 

Councilman Coady made a MOTION to approve ITEM #1- Approval of February 7,2006 executive 
session minutes and February 7,2006 regular council meeting minutes, ITEM #2-Approval of February, 
2006 paid bills, and ITEM #3- Approval of January, 2006 financial report, SECOND by Councilman 
Hayward and it CARRIED unanimously. 

REGULAR AGENDA: 

JTEM #4- CALL TO THE PUBLIC. 

Steve Warsaw, 8001 E. Serene, recommended we negotiate an interim service contract with a cost per 
year until the station was built due to the wildfire season coming up. He felt there was an unwarranted 
rush to build a fire station. He said holding the Master Contract to do the fire house funding was not good 
and the contract should be our first priority. 

Mayor Morgan said the contract was in the midst of deep negotiation. 

Bob Beny, 6801 Stagecoach Pass, said we were overlooking what should have been done in the past. He 
said we should take care of the people at east Black Mountain because there were no fire hydrants and the 
water pipes weren't sufficient. He urged us to do first things first and install pipes and fire hydrants then 
buy a truck. 

Mayor Morgan invited Mr. Beny to meet with Jon Pearson and Stan Francom regarding the water pipes 
and fire hydrants. 

Mr. Berry said he would. 

John Travnor. 8952 E. Cave Creek Road, said Rural Metro had served the community for many decades 
and their present statistics were alarming. He said subscriptions had gone from 78% to 48% or less since 
The Town had been negotiating a town-wide contract. He said those who had not renewed were now 
exposed to financial loss. Mr. Traynor asked why we were spending so much for a truck and station 
when Rural Metro could contribute to the construction. 

. .. 
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Mr. Neiss said in the fitwe we might need a four way stop. 
I 

E 

Y 
1 
1 
1 
1 

i B  
Councilman Coady asked about the dirt pile planned to be retained on one of the lots. 

Russ Conway of Classic Stellar Homes, discussed the volume. He said he wanted to minimize the 
disturbance to the site and surrounding properties. He said we were looking at some inconvenience. He 
said piling the construction dirt on a lot would save the wear and tear on the roads and they wanted to 
minimize the impact. He said the pile would be about 6 to 8 feet high and consist of about 8,000 yards of 
dirt. He said they would salvage the plants and keep them close to water on another lot. 

Councilman Hayward said it was a nice development. 

Councilman Coady asked if he would be developing all the homes. 

Mr. Conway said that was his intent. 

Ms. Hitchon said this was a nice project with respect for the land. She said she wished everyone would 
be as responsible. She said Mr. Neiss had given them lots of good advice. 

Buel Wetmore, asked about the sewer and waste water plan. 

Peter Vaseki said Black Mountain Sewer had given them alternatives but all alternatives would be 
pumped to the lift station in Mr. Wetmore’s back yard to the northeast. 

Mr. Vaseki said this might help with the odor because the more waste water the less odor. He said he was 
working with BMSC to see that there was no negative impact down stream. 

Mayor Morgan asked if they could work with BMSC to make the lift station more effective. 

Mr. Vaseki said he would see what they could do. 

Vice Mayor Fulcher asked how we would find out how the progress was going. 

Mr. Vaseki said he could provide waste water information which could be forwarded to the Town. 

Mr. Conway said he would find out about the situation and agreed to do a study although he did not want 
to build a new sewer treatment plant. 

Councilman Hayward made a MOTION to approve Resolutions 2006-03 and 2006-04, SECOND by 
Councilman Schwan and it CARRIED unanimously. 

ITEM #13- DISCUSSION AND POSSIBLE ACTION REGARDING RESOLUTION 2006-04 
REGARDWG APPROVAL OF THE FINAL PLAT OF A RESIDENTIAL SUBDIVISION 
KNOWN AS THE RESERVE AT TRANQUIL TRAILUNIT I AND IMPOSING CONDITIONS 
UPON SUCH APPROVAL. 

See Item 12. 

ITEM #14- 
AGREEMENT WITH BLACK MOUNTAIN SEWER COMPANY FOR EXTENDED AREAS 
ONLY. 

DISCUSSION AND POSSIBLE ACTION REGARDING OPERATING 
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Mr. Chenal explained this agreement was to allow Black Mountain Sewer to pick up 7 areas on the west 
side of Black Mountain and to expand their CC&N to the seven areas only. 

Mayor Morgan said this would not affect anything in the Boulders. 

Mr. Chenal said this involved only gravity flow directly to Scottsdale. 

Councilman Coady asked if this was the first time we had had an agreement with BMSC. 

Mr. Chenal said it was and that the BMSC was under the authority of the Corporation Commissions. 

Councilman Coady asked if this was a negotiating point for the Boulders problems. 

Mayor Morgan said that shouldn’t be a consideration. He said this agreement was isoIated and set apart. 
He said progress was being made regarding the Boulders. 

Mr. Pearson said he had received a letter from Paul Thorpe and the 10 acres to the east of Monterey 
Homes needed to be added making a total of 8 areas. 

Councilman Hayward asked if BMSC had agreed. 

Mr. Pearson said they had. 

Councilman Coady asked if there had been any improvement in the last month. 

Buel Wetmore said they had installed some new equipment which didn’t make much difference. He said 
it was good for four days so he knew it could be done. He said it was a faulty hydraulic design. 

Councilman Coady asked if the effluent went to the Boulders. 

Mayor Morgan said it went to Scottsdale. 

Vice Mayor Fulcher made a MOTION to approve the Operating Agreement with BMSC for 8 extended 
areas, SECOND by Councilman Hayward and it CARRIED unanimously. 

ITEM #15- DISCUSSION AND POSSIBLE ACTION JXEGARDING CONTRACT FOR 
CLEAN UP AND TRIMMING OF TOWN MEDIANS. 

Mr. Pearson said this was a contract fOT $8,000 for Anozira Native to keep up the medians after the 
trimming and clean up they had performed last year. 

Mayor Morgan said he was in favor of upgrading the medians and Scottsdale medians. He said when 
people crossed Carefree Highway they thought they were in Carefree and it looked bad. He asked staff to 
call someone to get Scottsdale’s medians cleaned up. 

Councilman Gardner said he had seen Scottsdale workers in the medians that morning. 

Councilman Hayward made a MOTION to approve the contract for $8,000 with Anozira Native for 
upkeep of the medians, SECOND by Councilman Meyer and it CARRIED unanimously. 
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Councilman Meyer said we could talk about it at the upcoming HOA with the Council meeting. 

Mr. Happ said he did not recommend bollards. 

Mayor Morgan said we needed to get away from APS and see how low we could go to get coverage. 

ITEM #19- ANNOUNCEMENTS. 

There were no announcements. 

ITEM #20- ADJOURMMENT. 

Councilman Coady made a MOTION to adjourn, SECOND by Councilman Hayward and it 
CARRIED unanimously. 

The meeting adjourned at 9 5  1 p.m. 

Dated this 20th day of March 2006. 

By: 

TOWN OF &FREE 

Attest: 

Elizabeih Wise 

CERTIFICATION 

I hereby certify that the foregoing minutes are a true and correct copy of the minutes of the regular 
meeting of the Town Council of the Town of Carefree held on the 7th day of March, 2006. I further 
certify that the meeting was duly called and held and that a quorum was present. 

Eli/zabeth Wise, Town Clerk 

Dated this 4th day of April, 2006. 
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TOWN OF CAREFREE 
100 EASY STREET 
P.O. BOX 740 
CAREFREE, ARIZONA 85377 
(480) 488-3686 -FAX (480) 488-3845 

STATE OF ARIZONA 

COUNTY OF MAlUCOPA ) 

I, Elizabeth Wise, the duly appointed, qualified and acting Town Clerk of the Town of 

Carefree, County of Maricopa, State of Arizona, do hereby certify and attest the attached to 
aCq 9 2bnk i h b  -F be a true and correct copy of @/b . 0 - 
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all as appears of record in the office of the Town Clerk. 

the Town of Carefree affixed hereunto this 2 day of ,kf? r / ,20k4 

IN W I T N E S S  WHEREOF, I hereunto,set my hand and caused the official seal fof 

Elizabeth Wise, Town Clerk 

(SEAL) 
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TOWN OF CAREFRJZE 
MNUTES OF THE REGULAR MEETING 

OF THE TOWN OF CAREFREE COMMON COUNCIL 
HELD ON F'EBRUARY 7,2006 AT 5:OO P.M. 

A meeting of the Carefiee Common Council was convened and called to order by Mayor Ed Morgan 
at 505 p.m., Tuesday, February 7,2006, in Carefree Town Hall Council Chambers located at the 100 
Easy Street in Carefree. Present at the meeting were the following members of the Town Council: 
Mayor Ed Morgan, Vice Mayor Wayne Fulcher and Councilmen, Bob Coady, Greg Gardner, Gary 
Hayward, Lloyd Meyer and David Schwan. Town Administrator, Jon Pearson, Town Attorney, Tom 
Chenal, and Town Clerk, Betsy Wise were also present. 

The meeting began 5:05 p.m. 

There was a pledge of allegiance. 

CONSENT AGENDA 

Councilman Hayward made a MOTION to approve ITEM #1-Approval of January 3,2006 
minutes, ITEM #4- Approval of street closure of Easy Street from Nonchalant to Carefree 
Drive on March 11,2006 fiom 6 a.m. to 4 p.m. for the Annual Household Hazardous Waste Day, 
ITEM #5-Discussion and possible action regarding closure of north lane of westbound Cave 
Creek Road fiom Tranquil Trail to west Town limits for Foothills 10K on Saturday, February 18 
from 7-1 1 a.m., SECOND by Councilman Coady and it CARRIED unanimously. 

ITEM #2- APPROVAL OF JANUARY, 2006 PAID BILLS. 

Councilman Hayward asked about two checks. Ms. Wise answered his questions. 

ITEM #3- APPROVAL OF DECEMBER, 2005 FINANCIAL REPORT. 

Councilman Hayward asked how the Public Safety Fund was doing. 

Mr. Pearson said we were on budget. He said the $3.5 million listed on the financial report 
represented the intent to borrow money which we had since decided not to do. 

Councilman Hayward made a MOTION to approve Items 2 and 3, SECOND by Vice Mayor 
Fulcher and they CARRIED unanimously. 

REGULAR AGENDA: 

ITEM #6- CALL TO THE PUBLIC 

Mary Beth Cherskov, P.O. Box 2735, Carefree, said it was time for universal service with Rural 
Metro because since the announcement the Town would pick up the coverage subscriptions had 
dropped to 48% and the price per square foot for subscriptions had more than doubled. She 
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Mr. Traynor said he was aware of the lag but comparing to the last year we were down 9.6% in 
actual revenues collected. 

Mr, Keen said he had not figured those numbers at this point. 

Mr. Traynor said if the two quarters were compared, we were down 25% and when we were 
planning on paying for the fire house we had projected a 5% per year increase. He asked if there 
were any anomalies we should think about. 

Mr. Keen said we were at our projection. He said this covered a 5 year span and there would be 
fluctuations. He said we were within $10,000 of what was projected. 

Mr. Traynor asked if there was no reason to be concerned. 

Mr. Keen said there was no reason to be concerned yet. 

Vice Mayor Fulcher made a MOTION to accept the 2004-2005 FY Financial Statement, 
SECOND by Councilman Hayward and it CARRIED unanimously. 

ITEM #9- DISCUSSION AND POSSIBLE ACTION REGARDING OPERATING 
AGREEMENT WITH BLACK MOUNTAIN SEWER COMPANY. 

Mr. Pearson explained the reason for the Operating Agreement and that it was important to have 
one in order to proceed with construction in Town. He said the sewer company needed to 
expand in order to eliminate septic systems due to percolation problems on the south and east 
sides of Black Mountain. 

Mr. Chenal said there had been previous applications from Black Mountain Sewer Company 
(BMSC) some years ago and the Corporation Commission had approved them. He said BMSC 
had extended its service area and wanted to make sure the operation agreement covered those 
areas and two other areas making it seven added areas, 

Mayor Morgan asked if the commercial area where CVS Drugs was located was one of the areas. 

Mr. Chenal said it was. 

Mayor Morgan asked if this would allow an anchor to move to that commercial area and have 
sewer service. 

Mr. Chenal said it did. 

Councilman Coady asked if the subdivision on Black Mountain had said they would put in self 
contained septic systems. 

Mr. Neiss said the County had not advised it. 
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Councilman Coady asked why. 

Mr. Neiss said there would be too much disturbance to the Mountain. 

Councilman Coady said the BMSC had been a problem in the past and asked if they would hold 
to their promises. 

Mayor Morgan said they met the state and county standards. He asked if this would protect the 
streets so when they were dug up they would be returned to MAG standards. 

Mr. Pearson said they would put the streets back to MAG standards with the correct permits. 

Vice Mayor Fulcher said this sewage would go directly to the treatment plant in Scottsdale. 

Mr. Pearson said that was correct, the sewage would be gravity fed to south of Scottsdale Road 
and Carefree Highway. 

Mayor Morgan said the Town was sensitive regarding BMSC and the Boulders. He said we 
wanted to make sure that this agreement would have no effect on other residential areas. He said 
we as a Town had no agreements with BMSC. 

Councilman Hayward asked if BMSC was in compliance with the state order for expansion. 

Mr. Chenal said he understood they were but had no agreement yet. 

Councilman Hayward asked when BMSC put sewer lines in and then replaced the road, who 
owned the infrastructure. 

Mr. Chenal said we owned the streets and they owned the pipes. He said the Town was 
indemnified for problems in construction. 

Councilman Hayward asked if we abandoned the sewer company if the pipes would become the 
Town’s property. 

Mr. Chenal said in condemnation the pipes would become the Town’s. 

Mariln Courier, 1043 Boulder Drive, said she had gone through the agreement and saw nothing 
holding the company’s feet to the fire to make repairs such as at the Carefree Resort lift station. 
She said problems at the Resort have been going on for a long t h e .  She said Bob Williams had 
done a good job getting communication going but there was little trust in the company and Mr. 
Williams was in Spain. Ms. Courier said there had been a flurry of action and the odor had 
decreased. She asked if the agreement would be approved for signature tonight. 

Mayor Morgan said we had been working on this agreement for three months. 

2/7/06 Regular Meeting of Town Cmncil 4 of 19 

TOWN000009 



Ms. Courier asked what leverage the homeowners would have to get their problems solved if the 
agreement were signed. 

Mayor Morgan said a lot of progress had been made and asked if the BMSC had shown up at the 
Spa as agreed. 

Ms. Courier said that BMSC never showed up at the Spa. She said that was the problem; they 
said they would do things and never showed up. She said the fear was that once there was an 
agreement things would go back to the same old thing and they were tired of it. She asked what 
the recourse was. 

Mayor Morgan said they had the Town behind them. . 

Ms. Courier said the day before the odor inspectors come the BMSC scrubs and takes care of the 
odor so the inspectors never smell the problem. 

Mayor Morgan said he had confidence in Bob Williams and his negotiating skills. 

Ms. Courier said no one could negotiate with them. 

Mark Hint, 1045 Boulder Drive, said he agreed with Ms. Courier and they had been through 
Hell with BMSC. He requested a conhuance of this item until next month. He said the Mayor 
had promised to get feed back from them before signing an agreement. He said they had just 
found out about this agreement a few hours before and asked that it be continued so they could 
find out what was going on. 

Mayor Morgan asked if they expected contingencies in the agreement, 

Mr. Hirst said they just wanted time to review the agreement. He said we were not near where 
we should be. He said there was no accountability included in the agreement. He said they 
needed to look at this. 

Mayor Morgan said he had given a copy of the agreement to Bob Williams a week ago with the 
thought that Bob would share it. He said the agreement did not give BMSC carte blanc but only 
extended service to four developments on the west side of Black Mountain and two other 
developers, He said we wanted to make sure progress had been made and he was upset to hear 
no one showed up at the Spa. 

Mr. Hirst said no one came to the Spa. 

I 
I 

I 

Mayor Morgan said he was at a loss to explain why they had not followed up on it. 

Bob Krover, 3072 Ironwood, said he felt like they were beating a dead horse. He said these 
people agreed and made promises and delivered very few. He said the HOA had raised the 
question of the stink at a HOA meeting in December 2000 and still had the problem. He said we 
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must condemn the BMSC. He asked for help getting the BMSC to do something. He asked that 
we not sign the operating agreement and to get the Boulders out of the mess. 

Robert Rothschild, 3207 Arroyo Seco, said he was here because he had found out at ten minutes 
to five about this item and felt it was important to be here. He said the odor problem was not a 
problem for him but he was supporting the Boulders residents to which this was a problem. 

Mayor Morgan said he apologized that the majority had not been informed earlier. He said the 
Council and the Boulders were in this together and no one wanted to move on until everyone was 
ready, 

Councilman Gardner asked if Williams had met with Weber and Wade. He said Terry Denton 
was there and Browning Yellington was on the Board. He asked what had been accomplished. 

Browninn Yellinnton said they had told the BMSC what they wanted and given them a time 
table. He said they were now waiting for performance to correct the problems. He said the men 
at the BMSC were not trustworthy and this problem goes on and on, 

Mayor Morgan asked to table the issue until we could sit down with the Boulders. 

Vice Mayor Fulcher made a MOTION to table this item, SECOND by Councilman Gardner and 
it CARRIED unanimously. 

ITEM #lo- DISCUSSION AND POSSIBLE ACTION TO RETAIN MORRISON- 
MALIERE TO PROVIDE A TRAFFIC CALMlNG ANALYSIS ON CAVE CREEK 
ROAD AND TREE LINED TRAIL. 

Councilman Schwan explained this item and said we would be authorizing no more than $13,000 
for a traffic study on Cave Creek Road and Tree Lined Trail to be taken from contingency. 

Councilman Coady asked how we would meet with the citizens with the problem. 

Councilman Schwan said we had not yet discussed that. He said we would identify the problem, 
meet to discuss it and take proposals for solutions. 

Vice Mayor Fulcher asked if this spot was on Cave Creek Road right before the Scottsdale 
border. 

Councilman Schwan said there were two issues, one was a vision problem and the other was a 
speed problem. 

Vice Mayor Fulcher said the solution was not self evident so it needed a study. 

Councilman Schwan said it was appropriate to seek advice from a traffic engineer before 
adjustments were made. 
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Judy Bailey from the Desert Foothills Library explained the agreement. 

Councilman Meyer made a MOTION to approve the agreement, SECOND by Councilman 
Hayward and it CARRIED unanimously. 

ITEM # 20- DISCUSSION AND POSSIBLE ACTION REGARDING A 
MEMORANDUIU OF UNDERSTANDING FOR A CAREFWZE HIGHWAY CORRIDOR 
STUDY. 

Mr. Neiss explained that Maricopa County wanted to gather those municipalities around 
Carefree Highway together for a planning exercise regarding this road of regional significance. 

Vice Mayor Fulcher asked the time frame for improvements on Carefree Highway fiom Cave 
Creek Road to Scottsdale Road. He said this part of the Highway was falling apart and 
dangerous. 

Aaron Grenley, 34801 While Away, said he was a 20 year resident and suggested making 
Carefiee Highway four lanes between Cave Creek Road and Scottsdale.Road be discouraged 
because it would bring commercial development and construction traffic use. He also suggested 
we put up “No Parking” signs on Stagecoach Pass because it was very steep and dangerous. He 
suggested that construction trucks on that road should park in the driveways of the homes under 
construction rather than on the road. 

Councilman Schwan made a MOTION to approve the memorandum of understanding, 
SECOND by Councilman Hayward and it CARRIED unanimously. 

ITEM #21- ANNOUNCEMENTS. 

Councilman Schwan announced that Carefree was a part of the Coalition Against 
Methamphetamines and he would represent the Town at a two day conference in Phoenix. 

ITEM #22- ADJOURNMENT. 

Councilman Coady made a MOTION to adjourn, SECOND by Councilman Gardner and it 
CARRIED unanimously. 

The meeting adjourned at 9: 10 p.m. 

Dated this 22nd day of February 2006. 

By: 
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organ, Mayor 

Attest: 

CERTIFICATION 

I hereby certify that the foregoing minutes are a true and correct copy of the minutes of the regular 
meeting of the Town Council of the Town of Carefree held on the 7th day of February, 2006.3 
further certify that the meeting was duly called and held and that a quorum was present. 

h 

Dated this 7th day of March, 2006. 

2/1/06 ..-gular Meeting of Town Counr of 19 

TOWN000013 





Exhibit 3 



TOWN OF CAREFREE 
100 EASY STREET 
P.O. BOX 740 
CAREFREE, AJUZONA 85377 
(480) 488-3686 FAX (480) 488-3845 

STATE OF ARIZONA 

COUNTY OF MARICOPA ) 

I, Elizabeth Wise, the duly appointed, qualified and acting Town Clerk of the Town of 

Carefree, County of Maricopa, State of Arizona, do hereby certify and attest the attached to 
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Elizabeth Wise, Town Clerk 
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TOWN OF CAREFREE 
MINUTES OF THE REGULAR MEETING 

OF THE TOW" OF CAREFREE COMMON COUNCIL 
HELD ON OCTOBER 5,2004 AT 5 1 0  P.M. 

A meeting of the Carefree Common Council was convened and called to order by Mayor Ed 
Morgan at 5:lO Pam., Tuesday, October 5,2004, in the Council Chambers at Carefree Town Hall 
located at 100 Easy Street in Carefree. Present at the meeting were the following members of the 
Town Council:.:Mayor Ed Morgan, Vice Mayor Mike Eicher and Councilmen Bob Coady, 
Wayne Fulcher, Greg Gardner, Lloyd Meyer and Patsy Miller. Town Administrator, Jon 
Pearson, Town Attorney, Tom Chenal and Town Clerk, Betsy Wise were also present. 

The meeting began at 5:OO p.m. 

CONSENT AGENDA 

Councilman Coady made a MOTION to approve ITEM #1- Approval of September 8,2004 
Regular Town Council meeting minutes, ITEM #2- Approval of September, 2004 paid bills, 
ITEM #3-Approval of August, 2004 financial report, ITEM #6Approval of Proclamation 
declaring October 18-24 as Arizona Cities and Towns Week in the Town of Carefree, ITEM #5- 
Approval of Proclamation declaring the month of October as Domestic Violence Awareness 
Month in the Town of Carefree, ITEM #6- Approval of Proclamation declaring October 10-1 6 
as Arizona Archives Week in the Town of Carefree, ITEM #7- Approval of use of Council 
Chambers for Musicfest on October 20, November 3 and December 1,2004 and January 5, 
February 2, March 2 and April 6,2005 from 9:00 a.m. to 10:30 a.m., ITEM #&Approval of a 
road closure of Easy Street from Ho Hum to the Sundial on Saturday, November 13,2004 fiom 
5:30 to 10:30 p.m. for a dinner and Jazz benefit for Susan Clancy Medical Fund, SECOND by 
Councilwoman Miller and it CARRIED unanimously. 

REGULAR AGENDA: 

ITEM #9- CALL TO THE PUBLIC: 

Kim Pham a business owner in Carefkee said they had opened their business six weeks ago and 
had joined the Chamber of Commerce. She said they did advertising everywhere to get people 
into their business. She said the little tent sign they had on the street had brought many people to 
their business and if it was no longer allowed they wanted our help on how to get people to their 
business since they could no longer use a tent sign. 

Mayor Morgan welcomed Ms. Pham to Carefree. 

Ms. Pham's brother said in the area of their business no one was open during the day and they 
had advertised through an e-mail list k d  advertising and they wanted to stay in Carefree. He 
said people saw the tent sign, which was no longer allowed, and he asked if they could keep the 
sign until business improved. 
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Councilman Coady asked who would maintain the units. 

Lt. Trombi said MCSO would maintain them. 

Councilman Coady asked if the old radar units were on single bands. 

Mr. Merlis said it was on a K band and now they use a KA band which radar detectors can't pick 
UP. 

Councilman Meyer asked if radiation exposure was as high as in the old radar guns. 

Mr. Merlis said there was more radiation from the old ones than the new ones but all units 
emitted radiation, He said it was best to leave the unit off and they all had a hold switch. 

Councilman Meyer asked if there was no unusual risk of exposure. 

MI. Merlis said he was not qualified to answer but the manufacturer said it was safe. 

Councilman Gardner asked if it was used in other cars. 

Mr. Merlis said he had ridden in a car with this radar and it was amazing because it had direction 
sensing radar to tell if the car was coming toward you or going' away from you. 

Councilman Coady asked which radar he was recommending. 

Mr. Merlis said the DSR. 

Councilman Fulcher asked where we would get the funds. 

Vice Mayor Eicher said from contingency as discussed at the budget meeting. He asked the total 
amount. 

Lt. Trombi said it would be $6,463.00 for both units. 

Councilman Coady made a MOTION to purchase the two units for the deputies for $6,463.00 to 
make their jobs easier and more efficient, SECOND by Councilwoman Miller and it CARRIED 
unanimously. 

ITEM #13- DISCUSSION AND POSSIBLE ACTION REGARDING REPORT FROM 
CARTER AND BURGESS, INC. REGARDING BLACK MOUNTAIN SEWER SYSTEM _. 

ODORS. 

Mayor Morgan said Carter and Burgess had been asked to do a study at the last Town Council 
meeting regarding odor control at BMSC. - 
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Councilman Coady asked who would maintain the units. 
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- 

Councilman Meyer asked if there was no unusual risk of exposure. I 

Mr. Merlis said he was not qualified to answer but the manufacturer said it was safe. 

Councilman Gardner asked if it was used in other cars. 

Mr. Merlis said he had ridden in a car with this radar and it was amazing because it had direction 
sensing radar to tell if the car was coming toward you or going'away from you. 

Councilman Coady asked which radar he was recommending. 

Mr. Merlis said the DSR. 

Councilman Fulcher asked where we would get the funds. 

Vice Mayor Eicher said from contingency as discussed at the budget meeting. He asked the total 
amount. 

Lt. Trombi said it would be $6,463.00 for both units. 

Councilman Coady made a MOTION to puichase the two units for the deputies for $6,463.00 to 
make their jobs easier and more efficient, SECOND by Councilwoman Miller and it CARRIED 
unanimously. 

ITEM #13- DISCUSSION AND POSSIBLE ACTION REGARDING RlEPORT FROM 
CARTER AND BURGESS, INC. REGARDING BLACK MOUNTAIN SEWER SYSTEM 
ODORS. 

Mayor Morgan said Carter and Burgess had been asked to do a study at the last Town Council 
meeting regarding odor control at BMSC. 
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Jason Bethke of Carter and Burgess gave a presentation regarding their findings regarding 
hydrogen sulfide concentrations and the Lamb Technology Study (LTS). He said the LTS 
recommendations would help but not solve the problems. 

He said the LTS focused on nuisance level for hydrogen sulfide, LTS focused on the spptoms 
of the hydrogen sulfide gas and not the reasons, and the BMSC's offer to complete projects was 
not consistent with the levels recommended.. Mr. Bethke said they had looked for the root causes 
for the odor, how to handle it and prepared a list of projects, both short term and long term, to 
complete until the odor complaints stopped. He said it would cost $600,000 for the short term 
projects and $2.4 million for the long term program and could cost up to $3 million. 

Councilmk Fulcher asked if the long term projects were listed in order of financial magnitude. 

Mr. Bethke said they were and also listed in order of effectiveness. 

Councilman Coady asked if unclean grease traps caused odor. 

Mr. Bethke said they did. 

Councilman Coady asked if we had a program to check grease traps. 

Mr. Pearson said we had initiated a program to inspect grease traps and then the owners were 
asked to clean them out. He said this was a program that BMSC should be doing. 

Councilman Coady asked if we should start an inspection program. 

Vice Mayor Eicher said the sewer company should do this. 

Mr. Pearson said BMSC could do it but they wanted an ordinance we woulu enforce. 

Mayor Morgan asked if there was a representative from BMSC. 

There was none. 

Mayor Morgan thanked Mr. Bethke and his peers for the report and said it would give everyone a 
better look at what needed to be done. He said we would digest the report and begin a letter to 
BMSC and Algonquin to make clear our position as the Town. Mayor Morgan said we intended 
to continue to look for an engineering firm to complete an appraisal of the sewer company. He 
said we would send a letter to'BMSC where we would put forth our position asking to put into 
action items so we could put this behind us and get assurances in two weeks. He said we would 
ask Mr. Chenal to prepare an unofficial complaint would go to the Corporation Commission 
regarding the odor because this had gone on too long. He said that two weeks was fair to give 
Algonquin time to respond and express their position. He said we knew the direction we were 
going and we were anxious to see the direction that BMSC would go. 

10/5/04 Regular Meeting of Town Council 

TOWN00001 7 

5 of9 



8 

1 
I 
f 
a 
Q 

! 

11 i 

i 

Vice Mayor Eicher made a MOTION to accept the Carter and Burgess recommendations as put 
forth, SECOND by Councilman Gardner and it CARRIED unanimously. 

ITEM #14- 
FOR STREET PROJECT NUMBER 2004-101. (PROJECT NAME: RUBBERIZED 

DISCUSSION AND POSSIBLE ACTION TO AWARD THE CONTRACT 

ASPHALT OVERLAY; RUBBERIZED CHIP SEAL: SURFACE TREATMENT AT 
VARIOUS LOCATIONS THROUGHOUT CAREFREE.) 

Patrick Neal said that Thursday, September 30 we had opened the three submitted bids which 
ranged from $377,000 to $328,000. He asked that the low bid from Cactus Transport be 
considered for approval as it was the low bid for construction. 

Councilman Gardner asked how much the price of oil had added as compared to a year ago. 

Mr. Neal said most expenses for rubberized asphalt were coming in the same as the rest of the 
Valley and we had done well. 

Councilman Fulcher made a MOTION to approve the low bid from Cactus Transport, Inc. for 
$328,390.00, SECOND by Councilman Coady and it CARRIED unanimously. 

ITEM #15- DISCUSSION A N D  POSSIBLE ACTION REGARDING A CHANGE 
ORDER TO CURRIER CONSTRUCTION, INC. FOR THE PLACEMENT OF 
ASPHALT OVERLAY ON THE RANCHITOS DEL RAY STREETS. 

Mr. Neal said this change order was proposed by Currier and was for double chip seal for two 
inch paving grade asphalt and concrete which was better than previously planned. 

Vice Mayor Eicher asked if the money was in the budget. 

Mr. Pearson said monies in HURF and LTAF would provide for the change order. 

Mr. Neal said this was almost too good to be true and that Cunier had become creative and 
structured a good bid. 

Councilman Meyer mad.e a MOTION to approve the change order for an additional cost of 
$70,000, SECOND by Councilwoman Miller and it CARRIED unanimously. 

ITEM #16- 
FOR STREET PROJECT NUMBER 2004-102. (PROJECT NAME: PERMANENT 

DISCUSSION AND POSSIBLE ACTION TO AWARD THE CONTRACT 

PAVEMENT MARKINGS.) 

Mr. Neal said in the past we had combined marking and striping with the street maintenance 
project and they would come behind and stripe. He said we had received three bids and 
recommended we accept the low bid from Pavement Marking, Inc. for $24,515.71. Mr. Neal 
said they were well known in the Valley and were a good company. 
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Councilman Coady made a MOTION- to remove use tax fiom the agenda and not revisit it again, 
SECOND by Cauncilwoman Miller and it CARRIED unanimously. 

ITEM #19- DISCUSSION AND POSSIBLE ACTION REGARDING 

THE “TOWN OF CAREF’RE!E USE TAX,’’ PROVIDING PENALTIES FOR THE 
VIOLATION THEREOF; PROVIDING SEVERABILITY AND ESTABLISHING AN 
EFFECTIVE DATE, 

ORDINANCE 2004-11 RELATING TO THE PRIVILEGE LICENSE TAX; ADOPTING 

\ ’  See above. 

ITEM #20- DISCUSSION AND POSSIBLE ACTION TO GO INTO EXECUTIVE 
SESSION ACCORDING TO A.R.S. SECTION 38-431.03 (A) (3) TO DISCUSS AND 
CONSULT WITH THE TOWN ATTORNEY FOR LEGAL ADVICE. 

Councilman Fulcher made a MOTION to go into Executive Session, SECOND by 
Councilwoman Miller and it CARRIED unanimously. 

The meeting adjourned to Executive Session at 6:02 p.m. 

The meeting resumed at 6:36 p.m. 

ITEM #21- CALL TO THE PUBLIC: 

No one wished to speak: 

ITEM #22- ANNOUNCEMENTS. 

There were no announcements. 

ITEM #23- ADJOURNMENT, 

Vice Mayor Eicher made a MOTION to adjourn, SECOND by Councilwoman Miller and it 
CARRIED unanimously. 

The meeting adjourned at 6:37 p.m. . 

Dated this 12th day of October 2004. 

By: - 
Elizabeth Wise, Town Clerk 
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TOWN OF CAREFREE 

Attest: 

f. U i A  
Elizabeth Wise 

CERTTFICATION 

I hereby certify that the foregoing minutes are a true and correct copy of the minutes of the 
regular meeting of the Town Council of the Town of Carefree held on the 5th day of October, 
2004. I further certify that the meeting was duly called and held and that a quorum was present. 

Elizabeth Wise, Town Clerk 

Dated this 4th day of November 2004. 
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TOWN OF CAREFREE 
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TOWN OF CAREFREE 
MINUTES OF THE REGULAR MEETING 

OF THE TOWN OF CAREFREE COMMON COUNCIL 
HELD ON SEPTEMBER 8,2004 AT 5 1 0  P.M. 

A meeting of the Carefree Common Council was convened and called to order by Mayor Ed 
Morgan at 5:lO p.m., Wednesday, September 8,2004,in the Council Chambers at Carefree 
Town Hall located at 100 Easy Street in Carefree. Present at the meeting were the following 
members of the Town Council: Mayor Ed Morgan, Vice Mayor Mike Eicher and Councilmen 
Bob Coady, Wayne Fulcher, Greg Gardner, Lloyd Meyer and Patsy Miller. Town Administrator, 
Jon Pearson, Town Attorney, Tom Chenal and Town Clerk, Betsy Wise were also present. 

The meeting began at 5:lO p.m. 

CONSENT AGENDA 

Councilman Coady made a MOTION to approve ITEM #1- Approval of August 3,2004 
Special and Regular Town Council meeting minutes, ITEM #Z-Approval of August, 2004 paid 
bills, and ITEM #3-Approval of July, 2004 financial report, SECOND by Councilwoman Miller 
and it CARRIED unanimously. 

I 
I 
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REGULAR AGENDA: 

ITEM #4- CALL TO THE PUBLIC 

Mayor Morgan introduced Paul Dale, Interim President of PVCC, Dean of Living Support 
Services and Judy Anderson, Carefree resident and Director of Continuing Education at PVCC. 

Mr. Dale gave a Power Point presentation on the future campus site at 5Gth Street and Carefree 
Highway . 

Ms. Anderson said what PVCC had done the last, next and future semesters with CCUSD at 
Cactus Shadows High School and said they wanted to know what classes the public would like to 
take. 

Mr. Dale said they were taking a blank campus approach and would have public FOCUS groups 
to find out what the area was interested in. He said they had signed a non binding letter of 
agreement with the YMCA to sell the 5 acres for a Center and they would lease space back from 
them for classes. He said the fimding would come through Proposition 401 in the November 
General Election. 

Councilman Coady asked what Town the facility would be in. 

Mr. Dale said it would be in Scottsdale. 
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ITEM #9- 
REGARDING PRE-CONCERT WINE TASTING. 

REPORT FROM NEART OF CAREFREE MERCHANTS ASSOCIATION 

George Mowry of Amano said with the limited budgets of the Heart of Carefiee Merchants they 
had decided to do a brochure for racks throughout the state to go to hotels and restaurants. He ' 

said this was also the second year of the merchants' pre-concert wine tasting and thanked the 
Town for the advertising we had done. 

Mayor Morgan complimented Mr. Mowry on his leadership in the Association and thanked them 
for having the wine tasting and doing advertising without coming to the Town for money to do 
that. 

Mr. Mowry said that last year was the best season they had had and the brochure. was well 
received. 

Mayor Morgan said there had been a long running ad in the Scottsdale Republic of Cave Creek 
and Carefree merchants and Carefree's absence was noticeable. He said he had talked with the 
Marketing Manager of the Republic and asked if it was the cost that kept Carefree merchants 
from advertising. 

Mr. Mowry said they had managed to get Carefree listed on the map and next month they would 
be advertising. 

ITEM # 10- DISCUSSION AND POSSIBLE ACTION TO RETAIN CARTER AND 
BURGESS, INC. TO REVIEW VARlOUS REPORTS, STUDIES AND TECHNOLOGIES 
AND PROVIDE A REPORT REGARDING BLACK MOUNTAIN SEWER SYSTEM 
ODORS. 

Mayor Morgan said we had asked BMSC to give us a response to the suggestions made by Lamb 
Technology and our citizens. He said they had gotten back to US with what they were ready and 
willing to do. He said it had been analyzed by Carter Burgess and Mr. Francom aild they found 
what they were willing to do was not what we felt needed to be dpne. Mayor Morgan said two 
or three months ago we had thought about hiring a company to look into this and it was felt that 
the Town should not take on this expense. Mayor Morgan said that now it seemed prudent for 
the Council to have another engineering firm do a study regarding recommended solutions. 

Councilman Fulcher asked what we planned to do with the study once it came out He said we 
already had a set of recommendations we had made and the Lamb report. He asked what we 
hoped to get from the study and how we would use it to our advantage. 

Vice Mayor Eicher said that until the Town entered into a franchise agreement with BMSC they 
would not invest in correcting the problems because it would cost a substantial amount of 
money. 

Councilman Fulcher said he hoped this study would dovetail with the former recommendations. 
He said this might help reinforce and add engineering credence to the former recommendations. 
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Mayor Morgan said Item 11 might be a follow up to that. 

Councilman Gardner said we must wait until we got the report. 

Councilman Fulcher said we would want good hard structural changes to be made. 

Councilman Gardner said he had asked the BHOA to help fund the report but it was decided to 
wait for the Lamb report. 

Councilman Gardner made a MOTION to contract with Carter Burgess to give this review to the 
Council. 

Vice Mayor Eicher SECONDED the motion and said we were looking for confirmation of the 
Lamb report and which recommendations should be done. 

Councilman Coady asked if this report would give us the strength to force BMSC to provide the 
recommendations. , 

Mayor Morgan said we were trying to convince ourselves of what was good for our citizens. He 
said BMSC was hard to convince and they had to take steps toward solutions. 

Councilwoman Miller recommended that this report include a ranking and costs to eliminate the 
problems and what we should address first. 

Mayor Morgan said we could not take lightly the agreement through the Corporation 
Commission. He said we were still researching the consequence of not havinga signed 
agreement. 

Councilman Meyer asked if we had rejected the Vice Mayor's suggestion of posting a bond. 

Vice Mayor Eicher said we neither confirmed nor rejected it. 

Councilman Fulcher said we were at a Catch 22 position. He said this report would give us the 
investment and what it would be. He asked if it would satisfy the homeowners. 

Vice Mayor Eicher said there was nothing in the Arizona Revised Statutes that said there must be 
a fi-mchise agreement between a public company apd a municipality in order for them to do 
business in the community. 

Councilman Fulcher said the issue was if they were serious about a program and what the costs 
were attached to it. He said we could suggest that we would give them an agreement if they 
posted a bond to do the improvements. 

Vice Mayor Eicher said there was no franchise agreement between us. 
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Councilman Fulcher said if there were bond money, we could do the job. 

Aaron Grenley said he wanted to understand what this was. He said this was to have Carter 
Burgess review the reports of various technicians. He asked why Carter Burgess. He said we 
had no allegiance to any engineering company and the Town of Carefree should be approached 
as a business not a charity. He said Carter Burgess had underbid the Arsenic Compliance Project 
and it had cost us $500,000. He said this should be competitively bid and we should see any 
report. Mr. Grenley said if there were any change orders the company should eat it. 

Vice Mayor Eicher said that the bid from Carter Burgess was extremely fair due to the 
relationship Carter Burgess and the Town had. He said he doubted another firm reviewing these 
documents in a timely manner and with knowledge could do it for $5,700. 

MI. Grenley asked if the cost were off, then what. 

Mayor Morgan said we would not find that in this study and making recommendations. 

Councilman Coady asked Carter Burgess if the $5,700 was just to review the other report or 
would they do inspections. 

Jason Bethke of Carter Burgess said they would be looking ai areas and using available 
information. He said they might not have all the information that BMSC had. 

Councilman Coady asked if they would be reviewing and reporting on things that had already 
been reviewed and reported on. 

Mr. Bethke said they would provide the Town with what could be done to solve the odor 
problems. 

Councilman Coady asked if they would be relying on someone else's report. He suggested that 
the Carter Burgess report should take the same steps for what Lamb did and didn't do. 

Mr. Bethke said they felt the report was done well but pieces of the report did not address the 
odor problems. He said BMSC was not willing to do what should be done and Lamb did not 
rank the solutions. He said they would accept the report on good faith. 

Councilman Coady asked what qualifications Carter Burgess had in the water business. 

Mr. Bethke said they were experienced and worked with water. 

Vice Mayor Eicher asked if they would bring their report to the Council in 30 days. He said we 
were anxious to find out if the Lamb report was reasonable and put BMSC's feet to the fire. 

Councilman Coady asked how much the same type of reports would cost &om another company. 

Mr. Bethke said ten times as much. 
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Councilwoman Miller asked if they would look at optional solutions and priorities. 

Mr. Bethke said they would. 

Mayor Morgan said we must have a third party study done so we would be in a position to have 
BMSC’s cooperation with Carefree citizens. 

Mr. Pearson said the tank project estimate was off for severaI reasons including the higher cost 
of steel and concrete. He said all projects received public bids which determined the actual cost. 
Mr. Pearson said Carter Burgess did not cost the Town any additional money. 
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The motion CARRIED unanimously. 

ITEM #11- DISCUSSION AND POSSIBLE ACTION TO AUTHORIZE STAFF TO 
OBTAIN PROPOSALS FROM ENGINEERING FIRMS TO APPRAISE THE BLACK 
MOUNTAIN SEWER SYSTEM. 

Mayor Morgan said at the last meeting Vice Mayor Eicher and he had disagreed regarding 
solutions to the BMSC problems. He said he felt we would be remiss not to go ahead with an 
appraisal of BMSC to see what it was worth if they did not follow reasonable solutions to their 
problems. Mayor Morgan said condemnation of the property would be worth more than the 
purchase of it. He said the total intent was to solve the problem. Mayor Morgan said if we could 
only solve the problem by being in the sewer business then we would have to. 

Councilman Fulcher asked if this might not give the wrong message that if they did not move 
ahead, the Town would take over BMSC. He said we must send the message that it was their 
responsibility and they must make the company perform to the standards expected. 

Councilman Gardner said that maybe down the road we could look at this. He said the question 
was the cooperation we would get from BMSC if we asked for an evaluation. He said we knew 
the cash flow which gave us an idea of what the company would sell for. He said they had a . 
contract with the Boulders Golf Club to provide 100 Acre Feet of effluent. He asked what would 
happen to that contract obligation and what the legal ramifications would be. He asked if we 
should postpone this until after the Carter Burgess evaluation. 

Vice Mayor Eicher said he felt we should move fonvard. He said we were authorizing the staff 
to obtain proposals from engineering firms to appraise the BMSC system. Vice Mayor Eicher 
said if we sent an appraiser BMSC should be cooperative due to the comments made last month. 
He said we could not condemn or buy BMSC without the citizens’ vote. Vice Mayor Eicher said 
if we got an appraisal and had discussions and put this before the voters, the earliest election 
would be in May. He said if we approached the problem from many directions the faster the 
problem would be permanently solved. He said three years was long enough to have waited. 

Vice Mayor Eicher made a MOTION to ask the staff to find a qualified appraiser to come before 
us with an appraisal. 
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Councilman Gardner asked if we should have an engineering study to back up the purchase 
price, 

Vice Mayor Eicher said that was in this agenda item. 

Councilman Coady asked Mr. Chenal if after Carter Burgess made a report and 
recommendations, we could legally get the sewer company to perfom. I 

Mr. Chenal said he was researching that issue now. He said he was looking into what the 
Arizona Corporation Commission could do to a utility to get it to perform. 

Councilman Coady asked if we should wait to get an appraisal until we had the answer. 

Mr. Chenal said he didn’t know how long the investigation with the Arizona Corporation would 
take. 

Councilman Meyer said this was to get proposals for an appraisal and we should get a solid 
appraisal. He said time was an issue and when we knew the answers, we could approve an 
appraisal. 

Councilwoman Miller said as we went forward we should spell out what a proposal from an 
engineering firm should be. 

Mayor Morgan said the staff would determine that. 

Councilman Meyer SECONDED the motion. 

Mr. Chenal said that an appraiser would be interested in the Carter Burgess report regarding the 
cost estimate of recommendations and repairs. 

Mr. Grenley said he had no problem with getting the costs for engineering companies to appraise 
the BMSC. He said he still felt Carter Burgess had charged a lot of money. 

The motion CARRIED with six in favor and councilman Gardner voting against. 

ITEM #12- 
2004-20 DECLARING AS A PUBLIC RECORD THAT CERTAIN DOCUMENT FILED 

DISCUSSION AND POSSIBLE ACTION REGARDING RESOLUTION 

WITH THE TOWN CLERK AND ENTITLED “TOWN OF CAREFREE USE TAX.” 

Mayor Morgan said that Items 12 and 13 would be camed over to the next meeting due to 
confixion and the unavailability of the Town’s sales tax auditor. 

ITEM #13- 
2004-11 RELATING TO THE PRIVILEGE LICENSE TAX, ADOPTING THE “TOWN 

DISCUSSION AND POSSIBLE ACTION REGARDING ORDINANCE 

OF CAREFREE USE TAX,” PROVIDING PENALTIES FOR THE VIOLATION 
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ITEM #17- 
SESSION ACCORDING TO A.S.R.S. SECTION 38-431.03 (A) (3) TO DISCUSS AND 

DISCUSSION AND POSSIBLE ACTION TO GO INTO EXECUTIVE 

CONSULT WITH TKE TOWN ATTORNEY FOR LEGAL ADVICE. 

Councilman Meyer made a MOTION to go into Executive Session, SECOND by 
Councilwoman Miller and it CARRIED unanimously. 

The Council went into Executive Session at 650 p.m. 

The meeting resumed at 7:21 p.m. 
- 

ITEM #18- CALL TO THE PUBLIC: 

No one wished to speak. 

ITEM #19- ANNOUNCEMENTS. 

See the first Call to the Public. 

ITEM #20- ADJOURNMENT. 

Councilman Fulcher made a MOTION to adjourn, SECOND by Councilwoman Miller and it 
CARRIED unanimously. 

The meeting adjourned at 7:23 p.m. 

Dated this 22nd day of September 2004. 

% 

By: GI)-&- 
Eliiabeth Wise, Town Clerk 

d Morgan, Mayor . 

Attest: 
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CERTIFICATION 

I hereby certify that the foregoing minutes are a true and correct copy of the minutes of the 
regular meeting of the Town Council of the Town of Carefree held on the 8th day of September, 
2004. I further certify that the meeting was duly called and held and that a quorum was present. 

Dated this 5th day of October 2004. 
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TOWN OF CAREFREE 
MINUTES OF THE REGULAR MEETING 

OF THE TOWN OF CAREFREE COMMON COUNCIL 
HELD ON AUGUST 3,2004 AT 5 0 7  P.M. 

A meeting of the Carefree Common Council was convened and called to order by Mayor Ed Morgan 
at 5:07 p.m., Tuesday, August 3, 2004, in the Council Chambers at Carefree Town Hall located at 
100 Easy Street in Carefree. Present at the meeting were the following members of the Town 
Council: Mayor Ed Morgan, Vice Mayor Mike Eicher and Councilmen Bob Coady, Wayne Fulcher, 
Greg Gardner, Lloyd Meyer and Patsy Miller. Town Administrator, Jon Pearson, Town Attorney, 
Tom Chenal and Town Clerk, Betsy Wise were also presmt. 

' 

The meeting began at 5:07 p.m. 

CONSENT AGENDA 

Vice Mayor Eicher made a MOTION to approve ITEM #1- Approval of July 6,2004 Town 
Council meeting minutes, ITEM #2- Approval of July, 2004 paid bills, ITEM #3-Approval of 
June, 2004 financial report, ITEM #.l-Approval of construction change order #1 for Boulders 
Water Line, and ITEM #5- Approval of construction change order procedure, SECOND by 
Councilwoman Miller and it CARRIED unanimously. 

REGULAR AGENDA: 

ITEM #6- CALL TO THE PUBLIC: 

Ron Clarke, 36425 Up and Down Place, said his neighborhood had taken down 9 power poles 
which were ugly and dangerous and put the utilities underground. He said it cost them $100,000 
for the trenching and they would start on August 15 and be done by the end of September. He 
said that Qwest, Cox and APS would start their work and end the middle of November and he 
appreciated the help the Town had given them to get this project done. 

Mayor Morgan gave the history of the project and said that the neighbors had organized and 
would pay for their bit of beautification of Carefree and increase their property values. He said 
they had organized and worked with the utilities and the Town staff had given their cooperation. 
He commended them and there was applause. 

Mayor Morgan changed Items 11 and 12 to follow the Executive Session , Item #17. 

ITEM #7- MONTHLY SHERIFF'S REPORT 
a RECAP OF ACTIVITY 

ADMINISTRATION RECAP 

Lt. Trombi was not available. 
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ITEM #9- PRESENTATION BY A REPRESENTATIVE FROM MARlCOPA 
COUNTY DEPARTMENT OF EMERGENCY MANAGEMENT COVERING THE 
HIGHLIGHTS OF THE NEW DISASTER MITIGATION PLAN FOR CAREFREE AND 

APPROVING THE TOWN OF CAREFREE MITIGATION PLAN. 
DISCUSSION AND POSSIBLE ACTION REGARDING RESOLUTION 2004-16 

John Pada from Maricopa County Emergency Management thanked Marshal Ecker, Ms. 
Dutcher, Mr. Francom and Mr. Neiss for their help and gave a power point presentation. He 
started with an overview of Emergency Management and the beginning of the Mitigation Plan 
which sets up a plan for the receipt of money from FEMA. Then he spoke about the 
Development of the Drainage Master Plan. 

Councilman Coady made a MOTION to approve Resolution 2004-16, SECOND by 
Councilwoman Miller and it CARRIED unanimously. 

ITEM #lo- REPORT FROM BLACK MOUNTAIN SEWER COMPANY 
REGARDING NINE-POINT ODOR IMPROVEMENT SUGGESTIONS LETTER. 

Mayor Morgan said he had met with Warren Stimpson of BHOA, Councilman Gardner, Mr. 
Francom, Mr. Weber, Mr. Hernandez, and Ed Lamb of Lamb Engineering on Friday, July 30 and 
they had done a good job of laying out the results of the engineering study for BMSC. 

Mr. Gil Wade and Mr. Hernandez gave a presentation regarding the study of odor control and 
discussed the odor efforts and improvements so far. 

Ed Lamb of Lamb Technical Services gave his background and gave a power point presentation 
on his report. It iiicluded the following: 
Typical Conditions of Sewers 
Current Regulatory Limits 
Project Highlights 
Sensor Technology Accuracy 
Data Collection Technology 
2 1 Sensor Locations wj th a Map 
Data Collection and Logging (26 questionnaires were sent out with no reaction but some were 
sent back blank) 
Data Results 

Future recommendations for improvement included: 
Reduction of Nuisance Odors 

Grease Spills 
Illicit Discharges 
FOG Control Program 
Completion of Gas Service Line Replacements 
Removal of an Outhouse near the sewer infrastructure 
Close and Secure Garbage Bins 
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Collection Improvements 
Improve Boulder/Quartz Drive Sewer Alignments 
Add Chemical Feed Systems at Indian Rock Sewer Alignment 
Future Collection System Additions‘ 

Complete Plant and Tank Sealing Project 
Upgrade Odor Scrubber (is undersized) 
Air Balance Odor Collection System 
Install Continuous Emissions Monitor 

Plant Lmprovements 

RetestBevaluate the System 

Buell Wetmore, 7802 Carefree Estates Circle, said they should come spend a weekend in his 
back yard and assess the smell. He said he didn’t fill out a questionnaire because he had made 
35 phone calls previously and recommended that they check the former complaints. He said 
their customers were obligated to pay their bills and that was all. He said they might say there 
was nothing wrong but it stinks. 

Browning Y elvington, a resident of the Boulders and on the BHOA Board, said they had shown 
a lot of numbers but the conclusion was that there was no problem or they were above average. 
He asked what was above average. 

Mr. Lamb said they had to look at the whole package and they had monitored a small area and 
gotten the readings there. He said they wanted to redesign to minimize the turbulence. He said it 
would not eliminate the concentrations but minimizing turbulence would reduce concentrations 
for easier treatment. 

Mr. Yelvington said there was a letter from Maricopa County stating they were overusing their 
lines. 

Mr. Hernandez said they couldn’t possibly use 1 million gallons per day and the letter was 
wrong. He said the numbers were corrected and resubmitted for review. 

Mr. Yelvington shared his golfing experience where Holes #I and #2 smelled sickening. He 
asked about the alignnient problem causing the turbulence and if this would be a big job. 

Mr. Lamb said that was a big job. He said they would have to dig the street, remove the sewer 
lines and rebuild them. 

Joel Wade said they would have to do a study and a report and find solutions. 

Mr. Yelvington asked if they would realign the sewer and get an odor scrubber 

Mike We&, General Manager of Algonquin Water Services, said they must look at the study 
recommendations. He said Dr. Dodds said they must use money wisely and they wanted to get 
an operating agreement. He said the operating agreement was linked to this study and they must 
further review it and decide on the items they would do. 
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Councilman Fulcher said two types of recommendations had come from this study; aesthetic 
fixes and structural fixes. He said he was encouraged that they finally had structural design 
changes to solve the problems. Councilman Fulcher suggested they hurry with the evaluation 
and commit to structural changes. He said to Iisten to what the consultant had to say. 

Mr. Weber said they would do the odor sealing, sound attenuation and installation of a separate 
chemical feed system solutions but must have an operating agreement before they would do the 
more expensive projects of restructure and upgrade of the odor scrubber. 

Mayor Morgan said this would not happen. He said in each paid bill there was money set aside 
for infrastructure improvements. 

Mr. Weber agreed, it was for capacity improvements. 

I5 

Mayor Morgan said this was a significant amount and they needed to look at the suggestions Mr. 
Lamb had made and find the quickest solutions. He said no band aids would help. He said 
turbulence was the problem and 45degree pipes coming in were causing the odor problem. 

Mr. Weber said they could make modifications that might or might not solve the problem. He 
said they had studied and made improvements from years past and other areas were normal. 

Mayor Morgan asked if they were using the right amount of thioguard. 

Mr. Wetmore said that alignment was a problem and the lift station needed to be included. He 
asked about their concerns about the agreement before they would spend money on 
improvements and what they would do if the agreement was not signed. He asked if they would 
sell the company and if so wouldn't they have to do the upgrades in order to sell it. He said 
eliminating the antique equipment would cost what they had paid in fees over three years. 

Vice Mayor Eicher said this had been a long process which had gone on over two years and we 
were all aware of the frustration level. He said what it boiled down to was trust regarding the 
agreement and eradication of odor. He then gave a history of the problems and how long it had 
taken to get to this point, Vice Mayor Eicher said it was now August and suggested they come 
up with solutions, costs and timelines then post a bond then we would discuss an operating 
agreement. He said we would not sign an agreement until all the neighbors were satisfied with 
the eradication of the problems. Vice Mayor Eicher then made a MOTION that the staff of the 
Town of Carefree identify and present to council a qualified appraiser to determine the value of 
the Sewer Company that we might use to enter into friendly and amicable negotiations for the 
purchase of the Sewer Company or if necessary for the condemnation of the Sewer Company. 
He said he belived until Carefree had control of the Sewer Company, the development of 
Carefree was in serios jeopardy. There was NO SECOND. 

Councilman Coady asked if we condemned the Sewer Company, how we would pay €or it. 

Vice Mayor Eicher said he was way ahead of the game. 
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Councilman Coady said there was no money available. 

Vice Mayor Eicher said we would find the money as we did for the Water Company. 

Mayor Morgan said we were not here to buy, condemn or threaten the Sewer Company but to 
solve an odor problem. He said there had been valid suggestions from Lamb Technical Services 
and the BMSC had not had the opportunity to absorb them and get together an action plan. He 
said we did demand that they let US know how they would attack the problem for the best results. 
Mayor Morgan said we did not owe them anything but to pay our bills. He said it had been two 
years that they had tried to solve the problem and they now had good suggestions which should 
be put into effect. Mayor Morgan said there must be action and the suggestion of the Vice 
Mayor regarding condemnation was a matter of finstration. He said we would not sign an 
operations agreement without results. 

- 

Councilman Fulcher suggested a commitment for a date for final recommendations. 

Councilwoman Miller suggested they set priorities for the major improvements and present a 
timeline. 

Mayor Morgan asked when they would sit down and analyze the Lamb recommendations. 

Mr. Weber said many of the recommendations were already underway but commitment for 
capital improvements would depend on an operations agreement. He said if we wanted to buy 
the BMSC they were willing to sit down and discuss it. 

Mayor Morgan said we did not like threats. He said we needed to get he problem solved and we 
would not sign an agreement until the suggestions had been put into action. 

Councilman Fulcher said we had finished this conversation and made our position clear 

Mayor .Morgan thanked everyone. 

Aaron Grenlev said the study results were done in June while 1/3 of the Carefree population was 
not in residence. He asked what the effect on the study would be if everyone was here. 

Mr. Lamb said the waste water temperatures drop and the hydrogen sulfide drops in half in 
cooler temperatures and becomes a blanket and runs down washes as an odor. He said with more 
flow the sulfide concentrations are reduced. 

Mr. Grenley asked if the fixes would improve the situation. 

Mr. Lamb said it depended on the equipment which was relatively expensive. He said air flow 
was another problem. 
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Mr. Grenley asked if the recommendations to BMSC would be those which offered the optimum 
solution. He asked if we could inake it better. 

Mr. Lamb said the best recommendations were made no matter what time of year. He said he 
personally had never smelled anything at the lift station in the six times ha had been there and the 
data supported that. 

Mayor Morgan asked Mr. Weber when we would have an action plan. 

Mr. Weber said they would have an action plan the next week. 

Mayor Morgan said that was OK. 

Marilvn Currier asked what if they were not finished by December 3 1, 

Mayor Morgan said there was no answer at this time and we needed to see what would be put 
into effect. He said we would’depend on Mr. Francom for help. 

Ms. Currier asked when we would buy the sewer system. She said it had taken three years to get 
this far. 

Bob Kroyer in the audience said this had been going on a long time and we paid the highest 
sewer bills in the Valley. He said if we all got together and decided to buy the Sewer Company 
we could. He said there had been no result from tonight’s presentation. 

Mayor Morgan said they were making suggestions, now BMSC must give us an action plan. 

Darlene Wood said she had a solution to the problem. She said she had a machine that would get 
rid of odors, grease, etc. She said she had spoken to Joel about the machine which would 
eliminate the costs. 

Mr. Weber said he would look at options, 

Councilman Gardner asked Ms. Wood where she had her machinery now. 

Ms. Wood said mostly in the Midwest but Phoenix would be using it. 

Mayor Morgan said urged her to talk to BMSC. He said he would hear from BMSC in a week. 

ITEM #13- DISCUSSION AND POSSIBLE ACTION REGARDING PURCHASE OF 
SAFETY FLASHER BOARDS AND WARNING LIGHTS. 

Mr. Pearson gave a summary of the need and said $10,597.92 had been budgeted from LTAF in 
the 2004-05 FY budget for this item. 
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The meeting adjourned at 7:47 p.m. 

Dated this 1 lth day of August 2004. 

TOWN OF CAREFREE 

EdMorgan, Mayor 0 

Attest: 

CERTIFICATION 

I hereby certify that the foregoing minutes are a true and correct copy of the minutes of the regular 
meeting of the Town Council of the Town of Carefree held on the 3rd day of August, 2004. I$,n-ther 
certify that the meeting was duly called and held and that a quorum was present. 

fl, 

Eliz&th Wise, Town Clerk 
- 

Dated this 8th day of September 2004. 
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TOWN OF CAREFREE 
100 EASY STREET 
P.O. BOX 740 
CAREFREE, ARIZONA 85377 
(480) 488-3686 FAX (480) 488-3845 

STATE OF ARIZONA ) 

) 

COUNTY OF MARICOPA ) 

I, Elizabeth Wise, the duly appointed, qualified and acting Town Clerk of the Town of 

Carefree, County of Maricopa, State of Arizona, do hereby certify and attest the attached to 
r\ 

be a true and correct copy of 

(1 ,I &I (1; I n/l u 3 i-@ 5 

e \~,)r, p i , 200 4 u re i d 9  OinVMow 
J .  

all as appears of record in the office of the Town Clerk. 

TN WITNESS WHEREOF, I hereunto set my hand and caused the official seal fof 

the Town of Carefree affixed hereunto this day of A.& ,206.. 

Elizabeth Wise, Town Clerk 

(SEN,) 

I 

I 
9 
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TOWN OF CAREFREE 

OF THE TOWN OF CAREFREE COMMON COUNCIL 
HELD ON JUNE 1,2004 AT 5 0 0  P.M. 

MINUTES OF THE REGULAR MEET~NG 

A meeting of the Carefiee Common Council was convened and called to order by Mayor Ed Morgan 
at 5:OO p.m., Tuesday, 3une 1,2004, in the Council Chambers at Carefree Town Hall located at 100 
Easy Street in Carefree. Present at the meeting were the following members of the Town Council: 
Mayor Ed Morgan, Vice Mayor Mike Eicher and Councilmen, Robert Coady, Wayne Fulcher, Greg 
Gardner and Patsy Miller. Town Administrator, Jon Pearson, Town Attorney, Tom Chenal and 
Town Clerk, Betsy Wise were also present. - 

The meeting began at 5:OO p.m. 

CONSENT AGENDA 

Vice Mayor Eicher made a MOTION to approve ITEM #1- Approval of May 4,2004 Town 
Council Meeting Minutes, ITEM #2-Approval of May, 2004 paid bills, ITEM #3-Approval of April, 
2004 financial reports and ITEM #4- Approval of road closure of Easy Street to the Sundial and Ho 
Hum to Spanish Village on Hum Road for Thunderbird Artists Carefree Art and Wine Festivals to be 
held on November 5,6 7,2004; January 21,22,23,2005 and March 4,s 6,2005 from 10 a.m. to 5 
p.m. each day, SECOND by Councilwoman Miller and it CARRIED unanimously. 

REGULAR AGENDA: 

ITEM #5- CALL TO THE PUBLIC: 

No one wished to speak. 

ITEM #6 
TOWN COUNCIL AND ADl"lSTFZAT1ON OF OATH OF OFFICE. 

DISCUSSION AND POSSIBLE ACTION REGARDING APPOINTMENT TO 

Mayor Morgan said that Councilman Zucker had submitted a letter of resignation on May 4 and that 
the Council and citizens would miss him. He said we owed Councilman Zucker a debt of gratitude 
for his expertise lent to all of us. Mayor Morgan said we would honor him by filling his unexpired 
term with someone as dedicated as he. Mayor Morgan placed the name of Lloyd Meyer for 
consideration to replace Councilman Zucker. He read a few excerpts from Mr. Meyer's resume' 
mentioning that Mr. Meyer and his wife Donna also begamthe Christmas program two years ago 
which had grown to an annual event. He said that their playing of the piano and organ at the event 
had benefited many in the community. Mayor Morgan said that Mr. Meyer had sat on the Planning 
and Zoning Commission and been involved in private sector committees in Chicago and New York 
City. He said he had asked for volunteers to apply for the position. Mayor Morgan said he wanted to 
acknowledge and thank all who had called, written and filled out applications to serve the Town. He 
said it took courage to place themselves on the line and desire to sit on the Council and have the 
opportunity to interact with the community. Mayor Morgan then read what Mr. Meyer had written 
regarding his goals for the Town. Mayor Morgan then proposed that the Council accept Mr. Meyer's 
name for consideration for appointment to serve Councilman Zucker's unexpired term. 
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Aaron Grenley, a Carefree resident said he had visited the last Cave Creek council meeting regarding 
contributing to the CarefreeEave Creek Chamber or the Cave Creek Merchants Chamber and 
suggested that the Carefieelcave Creek Chamber of Commerce drop the Cave Creek from its name 
and exclusively represent Carefree. 

Mayor Morgan commended Mr. Lewis and the President of the Chamber in the way they conducted 
themselves and handled the situation at the Cave Creek Council meeting. He said there were 300 
members in the Chamber of Commerce with 113 or them fiom Cave Creek. Mayor Morgan said that 
Cave Creek had chosen to abandon their Chamber members but Carefree did not choose to abandon 
the Cave Creek members of this Chamber. He said there was a great deal of synergy to be gained by 
supporting each others' businesses. He said hopellly neighbors will soon support us all. 

ITEM #14- 
REGARDING ODOR AND NOISE COMPLIANCE. 

REVIEW OF PROGRESS BY BLACK MOUNTAIN SEWER COMPANY 

Mayor Morgan said this was on the agenda so that citizens could come tell us and the sewer company 
that the problems must be acted on. He said he had met with and worked with the Black Mountain 
Sewer Company (BMSC) for the last 18 months. He said he had met with Mike Weber, the 
President, Joel Wade and others. He said Bob Dodds, President of the Company, owned the BMSC 
and he had flown in from Canada to attend this meeting. Mayor Morgan said we were all anxious to 
hear the concerns and most anxious to solve the concerns. He said we realized this was a serious 
problem and the concern over the odor and noise in the neighborhood was shared by all of us. Mayor 
Morgan said we had asked for a' delay in reserving the franchise for BMSC with the Corporation 
Commission until the problems were solved. 

Warren StimDson, said he lived on the Carefree side of the Boulders and was President of the HOA. 
He said some temporary measures had been taken to solve the sewer problems. Mr. Stimpson said 
they would like to see something done to update the technology for sewer treatment. He then read an 
e-mail from Terry Denton, a Boulders HOA member. 

Dana Holde, Manager of the Golden Door Spa, said they were a AAA 5 Diamond rated facility and 
needed to uphold this. She said that January through March business had been good but they had had 
numerous complaints regarding odor. Ms. Holde said AAA rates on guest experience and the odor 
might interfere with their ratings. She asked for support and offered support for any resolution we 
came up with. 

Buel Wetmore, Carefree Estates, said that not a single thing had happened in 18 months since the 
meeting regarding the odor problem. He said they had put tape on the manhole covers and done 
some plantings but there was a lift station problem. Mr. Wetmore said there would be 15% more 
people on 40 acres soon and the lift station could not manage the extra sewage, He said he did not 
trust the Sewer Company or Mr, Dodds and they should not be treated this way. Mr. Wetmore told a 
story about how his toilet had exploded due to sewer gas. He asked the Council for help. 

Ti Lyon, Carefree Estates, President of the HOA, said they supported all involved with this problem 
and it should get solved. He asked the Council and the Sewer Company to step up and make sure 
help happened. 

Mark Hirst, Boulders Board of Directors Member, said he lived four blocks east of the plant and it 
required immediate attention. He said he had founded the Carefree Environmental Group to work on 
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a permanent solution to this problem. Mr. Hirst said that Mike Weber and Charlie Hernandez had 
said it was unreasonable to expect the odor to go completely away but he wanted complete 
eradication of the odor and noise. He asked the officials to resolve this unhealthy situation. 

Bob Marshall, citizen of the Boulders, said he was adjacent to the facility and it was potentially a 
health problem which would affect property values in the area. He said he was willing to help in any 
way to solve the problem. 

Manlvn Courier, showed us a photo exhibit of the landscaping that had been done by the BMSC. 
She said the cost was estimated at $3,000 but it was not the promised amount. She volunteered to 
buy a tree to improve the landscaping of the sewage plant. Ms. Courier said the Sewer Company did 
cheap, shoddy work and this was an example of how they.were dealing with the citizens. 

Browninp, Yelvinton, of the Boulders said the odor was not at his house but it was on the golf course. 
He said they had made attempts to solve the problem and they might not ever be able to solve the 
problem. He suggested that the sewer plant be moved out of the Boulders. 

Dan Dixon, said he had bought property adjacent to the plant and the Council had the ability to solve 
the problem. He implored us to help them as a government body. 

Mayor Morgan said this Council was interested in solving all Carefiee citizens’ problems. 

Garv Hayward, asked how the Town could develop if it didn’t have a sewer system 

Mayor Morgan said many of the new building was on septic. 

Bob Krover, Boulders, said this problem stunk and nothing had been done. He asked the Council to 
put a cap of 12 months and if the problems were not fixed that the Sewer Company be shut down. 

Mayor Morgan said Stan Francom, Jon Pearson, Vice Mayor Eicher, Dale Bodiya of Maricopa 
County Waste Management and he had met to discuss the Sewer Company. He said Mr. Francom 
had sewer experience and they had spent considerable time on evaluating BMSC and the problems 
we are experiencing. Mayor Morgan said we knew the problems could not be solved overnight but 
18 months was a long time. Mayor Morgan said they had come up with 9 action items they advised 
the Sewer Company needed to be done. He said after the meeting they had called the Bob Dodds, 
President of Algonquin Power Systems who owns the BMSC. Mayor Morgan said that Mr. Dodds 
assured them that action would be taken. He said they had sent a letter to Algonquin outlining the 
areas that needed to be addressed. 

Mr. Bob Dodds, Director of Operations, Algonquin Power, said they had 66 facilities with 6 in 
Arizona and California and 60 in Canada. He said they worked in 16 different jurisdictions and with 
all the laws in 2 countries. Mr. Dodds said that water and sewer were a regulated industry. He said 
they were attacking the problems but had to be prudent due to BMSC being a rate based system. He 
said if the plant were moved the cost involved must be shared. Mr. Dodds said they were working on 
this but must be sure the solution was right. He said it must be cost efficient and cost effective. 

Joel Wade, engineer for BMSC, said the odor and noise had to be resolved but they needed to 
understand what they saw. He said they had done 22 improvements, some temporary, some 
permanent, but in order to resolve the problems, the causes must be understood. Mr. Wade said they 
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had sealed the manholes and outlined a program of addressing odors. He said it would take 9-10 
months to complete the physical improvements to the facility. Mr. Wade said that the next day they 
were ordering a technological odor study. He said LTS Inc. was the company doing the study and 
they should get the report by June 30'. Mr. Wade said they had recently met with Greg Gardner and 
pointed out the improvements to date. He said they had contracted with Damon S. Williams to do a 
noise assessment of the facility aRer which they would make changes and reassess. 

Vice Mayor Eicher said a letter received from Mr. Weber stated an urgency to enter into an 
agreement to renew their permit. He said we were reluctant to be a party to any agreement until the 
work was finished. Vice Mayor Eicher asked what would happen if the agreement did not come to 
be by July 12. 

Mike Weber, General Manager of Infrastructure, said if the agreement was not signed, there would 
be various ramifications because the agreement gave them franchise rights. 

Vice Mayor Eicher said condemnation was not part of the agreement and the Town had the right to 
condemn and if another sewer company wanted to come to town, the Town could give them the right. 
He asked BMSC to come up with solutions to the problems, dates they would be corrected and the 
costs. He suggested that the Sewer Company give the Town a bond and if the work was not done by 
the date, the Town would use the bond to get it done. Vice Mayor Eicher said we paid the highest 
rate in Arizona and temporary solutions were not acceptable. He said if we were told the smell could 
not be eradicated, then the Town must do something. Vice Mayor Eicher said the Town could not 
have an agreement in place until the problems were solved. 

Mr. Weber said the agreement provided that lines could only be provided in certain areas and without 
an agreement, the Company would be reluctant to invest in the facility. He said service was 
contingent on getting the agreement signed. 

Mayor Morgan said they had received nine suggested points of solution costing from $100 to 
$150,000 and asked how they had addressed those points. 

Mr. Weber said they had made a good faith effort and some of the suggested solutions were not 
based on sound engineering. 

Mayor Morgan asked when we could get an outline of suggested solutions. 

Mr. Weber said Mr. Wade would look at the program and address the odor and noise. 

Mr. Wade said he had seen the nine points and a few had implications and needed to be studied 
further. 

.. Mayor Morgan went through the nine points suggested in the Town's letter. 

Charlie Hernandez, Operations Manager, said they had flushed the lines. 

Mr. Wade said they needed to get material to the restaurants regarding grease trap maintenance. He 
said they needed to clean their collection systems more often. Mr. Wade said they needed to install 
pumps that pumped daily. He said they wanted to correct these problems as soon as they identified 
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the baseline odor through the study, then they could act to improve this. Mr. Wade said they would 
install acoustical material to soften the sound. 

Mayor Morgan asked the date when the third party study would be done. 

Mr. Wade said it would be finished by June 30 and would be started June 2. He said the study would 
be done twice. 

Councilman Gardner asked when the adjustments would be done. 

Mr. Wade said it revolved around the studies and the ability to approve and construct projects, He 
said there would be improvements as early as September and the June 30th report would be available 
to the Council. 

Councilman Fulcher said we must have this report and wanted them to take out of this meeting a 
sense of urgency. He said he did not sense their sense of urgency. Councilman Fulcher said we 
wanted to get a fixed date for the end of the research and find a date far solving the problems. He 
asked them to come back with solutions, the costs and the dates and in the interim there would be no 
action. Councilman Fulcher said we must have a commitment it would get done. 

Vice Mayor Eicher said this was the first time the gentlemen had been before the Council and the 
Council had not had numerous meetings with them. He said the last meeting was with Mayor 
Morgan, Mr. Chenal and Mr. Pearson and himself. 

Mr. Wade said that Mr. Weber had not been there and the Council had not met on a regular basis. 

Councilman Coady asked if the smell sensors would be comparable to the human nose. 

Mr. Wade said the instruments were the best in the business. 

Councilman Coady asked if the Sewer Company had made the 22 improvements to the system before 
or after Mr. Wetmore’s toilet exploded. 

Mr. Wade said it was after. 

Mr. Wetmore asked if this testing could be done on a regular basis when no one was told so they 
couldn’t prepare. 

Mr. Weber said that management visits had never been done. 

Mr. Wetmore said that was not true. 

Mr. Weber disagreed. 

Mayor Morgan thanked the BMSC representatives and citizens for attending. He said we had been 
impressed by the plans but unimpressed by results. He said we needed to resolve the third party 
study to be brought to us so we could move forward with approval by the people involved and find a 
resolution. He said the only alternative we had was not good. Mayor Morgan asked the gentlemen 
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representing BMSC to give their word that they would come back with a firm plan and guarantee 
results. 

Mr. Weber said they had already shown improvement. 

Vice Mayor Eicher said we were looking for the eradication of the problem all along the line. He 
said there was overwhelming odor at different areas and the problem was moving up the line not 
going away. 

Gaw Hayward asked if this was the best time of year for the study during a low flow rather than 
when more people were here and the flow would be higher. 

Mr. Wade said this was the best time of year to do the study and that contractors would keep an odor 
log. 

Mr. Hernandez said people could call him at 602-768-5366. . 

Mr. Wade said we would see the test results by July. 

Mayor Morgan asked about a plan of action for BMSC. 

Mr. Wade said they couldn’t schedule anything without the report. 

Mayor Morgan said they should come back June 30 with a plan and asked Mr. Dodds if he had 
anything krther to add. 

Mr. Dodds said they would do the study and present the report. 

ITEM #15- REQUEST: CONSIDERATION AND APPROVAL OF A FINAL PLAT FOR 
A COMPLEX OF ELEVEN (11) TOWN HOMES. 

i. RESOLUTION 2004-15 ADOPTION OF FINAL PLAT 
ii. RESOLUTION 2004-14 APPROVAL AND AUTHORIZATION 

TO EXECUTE SUBDIVISION IMPROVEMENT 
AGREEMENT 

CASE NUMBER: SO3-09 FP 

APPLICANT: IRENE CATSIBRIS CLARY FOR ARIZONT 
INVESTMENTS 
16621 N. 91ST STREET, SUITE 101 
SCOTTSDALE, ARIZONA 85260 

LOCATION: A 1.56 ACRE MULTIPLE-FAMILY (R-3) PARCEL 
LOCATED AT THE NORTHWEST CORNER 
AND TOM DARLINGTON DRIVE. 

OF lUDGEVIEW PLACE 

Mr. Neiss explained the final plat request and explained the model. 
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... 

Vice Mayor Eicher asked why the Carefree Water Company was not providing the water for the 
development. 

I 
1 
I 

t 

I 
It 

Mr. Neiss said there was not adequate CAP water supply to provide water to them. 

Vice Mayor Eicher asked if there was anyone from Ridgeview Estates to comment. 

There was no one. 

Councilman Fulcher said it was good that they were going with the safest way regarding the entrance 
to the development. 

Mr. Neiss said he was satisfied it was the safest entrance. 

Councilman Fulcher made a MOTION to approve Resolution 2004- 15 to adopt the final plat for 
Clarendon Estates and Resolution 2004-1 4 approving the execution of a subdivision agreement, 
SECOND by Vice Mayor Eicher and it CARRIED unanimously. 

ITEM #16- DISCUSSION AND POSSIBLE ACTION TO AWARD ARSENIC 
COMPLIANCE PROJECT WATERLINE CONTRACT OF $891,236.45 TO PIERSON 
CONSTRUCTION COMPANY OF TEMPE. 

Mr. Francom said he recommended accepting this low bid for the pipelines for the Arsenic Project. 

Vice Mayor Eicher said in a May 27 memo, Mr. Francom had requested authorization to spend up to 
$1,029,000 which included the low bid of $891,236 and other items. He asked Mr. Francom when 
he would come and ask for approval of the money for the other items. 

Mr. Francom said he would come back to request whatever amount may be needed later. He said 
$38,500 plus contingency would come to the Town for payment of this amount also. He said he 
should have requested more on the agenda. 

Mr. Pearson said we should .consider a contingency of $50,000 not $100,000. 

Mr. Francam said that would be alright. 

Mayor Morgan said we needed to come up with a final figure. 

Mr. Francom said $980,000 would be enough. 

Vice Mayor Eicher made a MOTION to approve the compliance V, derline Project not to exceed 
$980,000 to Pierson Construction Company of Tempe, SECOND by Councilwoman Miller and it 
CARRIED unanimously. 

ITEM #17- DISCUSSION AND POSSIBLE ACTION TO AWARD THE BOULDERS 
WATERLINE PROJECT CONTRACT OF $416,062.05 TO WGC. 
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... - .. . . - . . . . . . .. ." . -. .. .- .. -. . .. . . .... . . ~  -. . ... .- - . 

ITEM #20- CALL TO THE PUBLIC: 

No one wished to speak. 

ITEM #22- ADJOURNMENT. 

Councilman Coady made a MOTION to adjourn, SECOND by Councilwoman Miller and it 
CARRIED unanimously. 

The meeting adjourned at 8:44 p.m. 

Dated this 16th day of June 2004. 

Elihbeth Wise, Town Clerk 

TOWN OF CAREFREE 
P 

Attest: 

\ 
u/4& 

E1izab;th Wise 

CERTIFICATION 

I hereby certify that the foregoing minutes are a true and correct copy of the minutes of the regular 
meeting of the Town Council of the Town of Carefree held on the 1 st day of June, 2004. I further 
certify that the meeting was duly called and held and that a quorum was present. 

\ 

(/JAG 
EliAbeth Wise, Town Clerk 

Dated this 6th day of July 2004. 
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Exhibit 7 



BLACK MOUNTAIN SEWER CORPORATION 
2005 GENERAL RATE CASE 

RESPONSE TO TOWN OF CAREFREE’S FIRST SET OF DATA REQUESTS 
DOCKET NO. SW-02361A-05-0657 

Response provided by: Charlie Hernandez 

Title: Operations Manager 

Company Name: 
Address: 

Black Mountain Sewer Coruoration 
12725 W. Indian School Road, Suite D-101 
Avondale, AZ 85323 ‘ 

Company Response Number: 1. I 

Q. How many customer complaints pertaining to odors has BMSC received in calendar years 
2004,2005, and 2006? 

A. Starting in 2004, BMSC received an average of four to five odor calls per week, totaling 
approximately 21 1 odor complaints for that year. Later, as odor improvement projects 
were completed, the number of calls decreased. By 2005, calls decreased to an average of 
less than one call per week. In 2005, BMSC received approximately 42 odor complaints, 
most of them at the end of the year. To date in 2006, the calls have increased to an 
average of one or two per week, totaling approximately 20 calls during the first three 
months of 2006. The increase of calls may be due to the pending rate proceedings. 
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Exhibit 8 



BLACK MOUNTAIN SEWER CORPORATION 
2005 GENERAL RATE CASE 

RESPONSE TO TOWN OF CAREFREE’S FIRST SET OF DATA REQUESTS 
DOCKET NO. SW-02361A-05-0657 

Response provided by: Black Mountain Sewer Corporation 

Title: N/A 

Company Name: 
Address: 

Black Mountain Sewer Comoration 
12725 W. Indian School Road, Suite D-101 
Avondale, AZ 85323 . 

Company Response Number: 1.2 

Q. Admit that BMSC has received customer complaints pertaining to odors in the past six 
months. 

A. Admit. 

TOWN000048 
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I BLACK MOUNTAIN SEWER CORPORATION 
2005 GENERAL RATE CASE 

RESPONSE TO TOWN OF CAREFREE’S THIRD SET OF DATA REQUESTS 
DOCKET NO. SW-02361A-05-0657 

Response provided by: Charlie Hernandez 

Title: Operations Manager 

Company Name: 
Address: 

Black Mountain Sewer Corporation 
12725 W. Indian School Road, Suite D-101 
Avondale, A% 85323 . 

Company Response Number: 3. I 

Q. Identify documents related in any way to complaints regarding odors received by BMSC 
from customers of BMSC in 2004, 2005, and 2006 and provide copies of those 
documents with BMSC’s response to this data request. 

A. Please see the following documents, attached hereto: a log of customer complaints taken 
by Dan Schanarnan, the Lead Operator at Black Mountain; handwritten notes from 
Charlie Hernandez, Operations Manager, related to calls or e-mails received for odor 
complaints; and e-mails sent frodreceived by Charlie Hernandez, Operations Manager. 

1787130.1 
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charlie hernandez 

From: Marilyn H Courier Imhcourier@cox.net] 
Sent: 
To: Charlie hernandez 
SubJect: Sewer Odor 
Follow Up Flag: Follow up 
Flag Status: Completed 

Frlday. February 03,2006 3:55 PM 

Charlle, 

There was odor thh afternoon In front of Key Ci’eighk” hotm, 1039 Boulder Or., et about 220 P.M. There was 
allght breeze corning from the NE. On a scale of I (60 what) to 10 (it would gag a buzzard), I would say It was a 
5. 

Hope you had luck in reaching Mindy Cauvln In Medford, and were able to work somethkrg wt wlth her. 

Thanks, 

Marilyn Courier 

-I.YIUJ rm’7r nm -Tm-CR 

TOWN000064 



- - 

rage 1 01 1 

charlle hernandez 

From: Boulders Homeowners [BHOAJNFO@rnen.com] 
Sent; 
To: 

Saturday, February 04,2006 6:27 PM 
Stimpson, Wanen & Jane; wllliprme, Bob & Serah; Yelvington, Browning i K. Lynn; 
Christlne; Denton, Terry: Dewey, Unda: Murphy, Charles & Donna; Russell, Richard 8 Rite; 
Vale, Marie 

cc: BMSC Charfie 
Subject: Smell 
Follow Up Flag: Follow up 
Flag Status: Completed 

I sent the followlng "smell +-gram" b Charlb Hernandez. 

At 3:30 on Saturday afternoon I drove my cart tu the dub past 1041 Boulder Drlve and there was not smell. 
When I drwe back at 5:30 there was a dlstlnct smell. The winds were llght and carnlng from the Northwest. 

M 
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charlie hornandez 

From: BHOA [bhoa-info@mn.cornl 
Sent: 
To: 
Cc: 

Wednesday, February 08,2008 7:44 PM 
BMSC Dan Schanaman: BMSC Charlie Hemanadsz 
Stlmpson, Warren &Jane; Denton, Tony; 8purqroupaptox.net; Courier, Marilyn 81 Ernest 

SUbJrct: SMELL-O-GRAM 

Sorry I’m late with thls report. At 3:30 today there was an lntmse smell between the manhale at Qwrtr Valley 
and 1041. The wlnd was calm and A was hard to pln mint thc soum. 

Ed 

. 
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chartle hernander 

From: Marilyn H Courler [rnhcourier@xx.net] 
Sent: 
7'0: Charlie Hernandez 
Ce: 
SubJsct: Smell-OGram 

Monday, February 13,2006 353 PM 

Bob Willlems; Boulders Homeowners; Bmce Hllsee 

Charlie, 

Have your warkers Installed the sensor on the roof at 1041 Boulder Dr. yew 

Second, B neighbor was golfing last week, and noticed a slckenlng odor that seemed to be comlng horn the 
plant She was at the #2 bee on the nafth course. She described the smell ES "sewer odor masked by pertUmC 
I cheokad It out, and she was absolutely, POSltiVelY C O W  

And last, our neighbor el 1038 Boulder Or. recently went to the resort for cocktails. When leavlng, she said the 
sewr odor around the valet parking area w88 terrible. 

I hope thls information is of some help. Please respond soon to my question above. 

Thank you, Charlle, and have a nlce day. 

Merilyn Courier 

4/24/2006 
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charlie harnandez 

From: Bob Wdliame [spurgroup@cox.net] 
Sent: 
To: cherlie hernandez 

SubJect: Re: Smell-O-Gram 

Tuesday, February 14,2006 8:30 AM 

Thanks, Charlie. 

- Orlnlnel Message - 
From: 6h8rlie hernahde z 
To: Bob Williams' 
Sent: Tuesday, February 14,2006 837 AM 
SubJack RE: SmelCO-Gmm 

li Bob, 

understand Marilyn's posltion and the years of waiting and I really like her as a person, she has 
always been nice to me. I must say she ha6 glven me some of the best information ever, she tells 
ne time, date and wind direction, no1 just that It smells. 

>hark 

From: Bob Willlams [malfto:spurgmup@cox.netl 
knt: Tuesday, Febmary 14,2006 611 AM 
To: chgrlle hcmandez 
EubJsct: Fw: Smell-OGmm 

Please have patience1 

Although a bit samstlc, Martlyn's questlon should be addressed along with the IlR 
station Issue she raised in an email I sent to you. 

Marilyn Is a concerned and proactive person In all this. She I8 amah WelLlDfom 6C! 
d t o h  solve th IS D- We have b glw her the benefit of the 

doubt when her hur%%ns adward the sarcastic; she hes been put#ng up with this 
odor for yearn. She le a good peraon end can help In thle procass. 

Bob - Origlnai Messags - 
From: Marilyn H C OUrieL 
To: Gharlic he z 
Cc: obW IlliB%uldws Horn eownem 
S d ;  Monday, February 13,2008 528 PM 
SobJect: Re: Sfdl-O-Giam 

Well Charlie. I'm 100% certain that the perfume emanatlng b m  the plant was not - 

Chanel No. 6, or of that ilk 
However, last week my husband saw a large shlney, silver tanker buck (the kind that 
hauls chemicals) back Into the 6ewer plant yard. Perhaps it was hauling the 
perfume in quedion. 

Marilyn 

4/24 ROO6 
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charlle hernander 

From: Bob Williams [spurgroup@coznetl 
Sent: Monday, March 06,2008 330 PM 
Yo: charlie hernandez 
Sublrct; Re: Sewer Odor and Nolse 

Thanks for the comeback. 

1 played golf this morning, teeing off on the North Course about 1OAM. Aa we passed from the flrst 
hole to the second hole, my playhg partner eald, 'What le that me117r'. h € i t  the sewer plant 
Wanted you to know that around 10:20, the odor was there today, 

Thanks Mr all the follow up, Charlie. 

Bob 

-- Orlainel Meesage -- 
From: Ghrarlle hernGdez 

Cc: 'Mike Webe ; 'Marilvn H Sou t le I' ; Dan Schanamaa ; Joel Wade 
Sent: Monday, $arch 06,2006 B:10 AM 

ro: 

subject: RE/Sewer Odor and Nolse 

i i  Bob, 

heve a meeting with Dan today and wlll check the area with hlm agaln this afternoon but I can rell 
(ou that I have been at the plant weekly et ell times of the day and night, even a few wsekends 
ate& and I have not heard any excessive nolse or any increase In noise. Mer the sound 
aduction projects we completed at the plant It has never b e e n  quleter, well below any decimal 
squirements. Also, we never average more than 120,000 gallons per day mar per our permit. 

2harlle 

From: Bob Willlams [mallto:spurg~uu~cux.net] 
Sent: Sturtiay, March 04,2006 1:lP PM 
To: charlie hernandez 
Zc: MIke Weber; Marilyn ti Courler 
Subj-. Fw: Sewer Odor and Nolse 

Charlie: 

I think Marilyn's concerns should be addressed as soon BI) pcurslble. She Is doing 
what we asked Le. IeWng usknow when the odor raturn. Sounds JuCe It lo gettlng 
better, but not yet solved. 

Bob - Origlnal Message - 
From: Marilvn H Cou ri0f 
To: Charlle Hernandez 
Cc: Bob Willlemq ; 0 ~ c e  Hlsee 
Sent: Saturday, March 04,2006 11:43 AM 

4J24i2006 
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SubJect: Sewer Odor and Nolae 

Charlie, 

Ernie and I were really getting excited, because there was no odor fw days (nearly a 
week). Then, yesterday, here It came agaln. On ffkjey, March 3, at 7:00AM, It was 
a 7 (1 O=awrUl). This momlng, Sat. March 4, It was a 0. 139th days the odor lasted 
about 30 mlnutes. 
It Is dlfflcult to tell just where It Is corning from, When we are In our carport, the odor 
seam to be comlng from the street But as we walk around the oMe of the house, 
and then to the back and into our patio, it 6eem to be camlng from the plant 
Also, for the past reveml weeks, the motor has been marlng. You guys must be 
pushlng 300,000 gals a day through that facillty. 
Has anyone talked to the mnagernent at the Carefr~ Inn and Resorb, yet, 
regarding the wey their staff disposes of grease and cleaning rags? 
Please ntrnlnd Mr. Weber and Joel Wade that IT'S BEEN FNE Y W S  NOW. 

Marilyn Courier 

- lama 7m:7r abl .-TR-GGI 
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charlie hernandez 
From: Dan Schanaman [dan.schanaman~algonquin~er.com] 
Sent; 
To: Charlie Hernandez 
SubJect: odorgram 

Follow Up Flag: Folldw up 
Flag 8tatU6: Red 

Friday, F8bn~afy 17,2006 4:07 PM 

This morning 2-17-06 @ 0730, I stopped and walked the premises of the  Spa and found no 
odors. When returninq t o  the f r o n t  door I met John with maintenance and w e  talked ou t  
f ront  and inside the courtyard, he s ta ted  that  thay had not  had any odors reported and 
that  he had not smelled anythinq. 
John asked about t h e  a c t i v i t y  around the manhole in the parking lot and 1 t o l d  him about 
the odor study and the cleaning of the main that runs i n  front o f  the  Spa, I then went 
inside and spoke with the g i r l  that works at  t h e  front desk about odors and if enyone had 
reported anything. She to ld  m e  that they amell an odor off and on s l i g h t l y ,  while w e  were 
talking a gentleman walked behind m e  and s ta ted  t h a t  "it stinks". I aeked him where and he 
pointed to  t h e  f r o n t  door and said there.  I immediately went to the f r o n t  door and then 
outside and smelt n o t h i n g  except t h e  fragrance that they use  t o  maek t h e  odor that t h e  spa 
saya they have, (which t o  me s t i n k s 1  I ) ,  I went back to t a l k  t o  the front desk and gave her 
some more of my cards and t p l d  her t o  call or send me an e-mail with  reports from the 
cliental o r  if she smells anything, The odor that she and I both smelled while I was there 
is "sage". A t  the front door t h e r e  i a  a gap between t h e  doors and the fragrance comes thru 
the door and when mixed with the freah a i r  to me stinks, that is the o n l y  odor that I 
smelled. 

Dan 
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charlle hemandez 

From: 
Sent: 
TO: chariia harnendez 

Ken James - ENVX [~James~pmall.marlcopa.gov] 
Thursday, March 10,2005 10:47 AM 

Subject: W. OdorlNoim Compialnt 
Follow Up Flag: Follow up 
Flag Shtur: Completed 

Charlie. 

Here Is another new complaint horn a resident along Boulder Drive, near the treatment plant. 

Wn Jams, CP. E. 
Maricopa County 
Environmenlal Services Department 
(€302) 506-6414 

We experience ador et the manhde at Quartz Verley Rd. virtually nlghHy belween 6:00-7:3Opm. 
We h8Ve also smelled A at Centuv Way (L Eagle Claw fuMer up Boulder Drive. 
This has been Ute case for years. 
M y  hasn't anythlng changed? t !hwghl BMSC was supposed to be dolng somethlna about It 
Also, the nolse (fmm the WVYTP) has returned end can be head In the evenings egeh. ' 

TOWN000072 



charile hernandez 

From: 
Sent: 
To: 
Subject: 

Dan Schaneman [dan.sohanarnan@algonqulnpower.#)m) 
Monday, May 23,2005 8:20 AM 
Charlie Hernandez 
Odors 

Good Morning Charlie, 

On Friday May 20th I recieved a call from B i l l  Boyce who is the president of the KOA f o r  
the Entrada development which is next to our development which includes t h e  sunset t r a i l  
lift s t a t i o n  stating that He had been out of town and when He got  back he had several 
messages about Bewer odors and wanted us to check it out. H e  understands that they are  not  
on our system but believes that  the  Thio-gaud may need to be adjusted. I sent Mike out to 
investigate and he found no ordore i n  Entrada or aunset trail l i f t  s t a t i o n .  

Saturday you called me. 

Monday 8:OO am B i l l  called me again to see what we had found, I to ld  h h  that  sometimes 
something w i l  m e e k  through that may cause odor but t h a t  everything i s  working fine. While 
I had him on the phone I asked him i f  h e  knew who it was that  called in on Saturday and he 
s a i d  no a l s o  t h a t  there  were no odora over the weekend. 

1 
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charlie hernnndez 

From: BHOA (bhoeQcox.net1 
Sent: Monday, Aprll03,2WB 4:OQ PM 
To: spurgmup@cox.net; EMSC Charlle Hemanader 
Subftct: Fw Sewer Odor 
Follow Up Flag: Follow up 
Flag Status: Completed 

-- Original Message --- 
From: Geome Ga llinae[ 
To: Ed Sambuchl 
Sent: Monday. Aprtl03,2006 12:47 PM 
Subject: Sewer Odor 

As I understand it, Bob Williams wanted to be advlsed about wer odor problems. Thls note Is to kt you know 
that the aewer odor at my place on Staghorn Is very strong. A truck Is at the mmer of Staghorn and Boulder Drlve 
pumping sewage. 

Q-w 

George W. Gallingpr, Ph.D. 
A 6 ~ c l ~ t e  Pmfesaor of Flnance 
W. P. Carey School of Budnass 
M o n a  State University 

Phone: 400.965.4221 Fax. 480,966.8539 
Emall: r asu.edu 
Web: www,oubllc.8su,edU/ -bac524 

Tempe, AL 052873806 
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charlle hernander 

From: 
Sent: 
To: 
Subject 

Bob Williems [spurgroup@wx.net] 
Wednesday, April 05,2006 2:43 PM 
chariie hernandez 
Fw: Sewer smell 

----- Original Message ----- 
From: "Jenny Robexts" <azfen@hotrnail, corn> 
T o :  <spurgroup@cox.net> 
Sent: Wednesday, A p r i l  05, 2006 12:27 PM 
Subject: Sewer smell 

> Hi Bob, 
> I am wonderinq if the problem I am experiencinq from time !O time a t  my 

> is attributable to the BMSC issue we have or not,  I am j u s t  up from 

> Dr on 1714 Staqhorn. 
> I have not iced  sewer smells i n  my garage and kitchen on occas5ion, i t  
> started about Jan, last year. X hadn't experienced smells for a while 

> noticed aqain on Monday. 
> Unfortunately there is a very badly placed cover to my sewer pipe  i n  my 
> qaraqe floor riqht by the door into my houee (and i n to  my kitchen].  

> i t  appears a t  times the sewer smell i s  cominq from the s ink area of the 
> kitchen. 1 do have p-traps on all drains and I do keep the garage 

> clear. Any thoughts on whether th ia  i s  related t o  the BMSC issues? 
> Thanks f o r  your heLp and all you are doinq re t h i s  isaue also 
> Regards 
> Jenny Roberts 

home 

Boulder 

but 

However 

disposal 

> 
> 

irn-n ~ ~ 1 1 7 . 1  i i C 7 - I  

TOWN000075 
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charlie hernander 

From: Bob Williams (spurgmup@cox.netj 
Sent: 
To! charlie hemandez 
Subject: Re: Stench 
Foltow Up Flag: Follow up 
Flag Status: Red 

Sunday, April 23,2006 5: 13 PM 

Thanks, Charlie. Sounds like hey need Inspedlngl 

Bob 

- Orlglnal Message - 
From: Gharlie hemaridea 
To: 'BHOA' ; 'StlrnDson. Wa rren & Jane ' ; 3wrarouDQcox.net ; 'Denton, Terry' 
Cc: Pan Schanaman' * ' e Weber' ; ' ob 00 dds' 
Sed: Sundav. April 2;, &3 71:19AM6. 
Subject: RE. 6 n c h  

Hello All, I'm on the way to the plant right now and will inspect the manhole seals on Boulder Drive myself. 
Charlle 

From: BHDA [mallto:bh~@m,net) 
Sent: Sunday, AprIl23,2006 7:11 AM 
To: Simpson, Warren & Jane; spumrouDlcox&d ; BMSC Chadle Hwnanadez; Denton, Terry 
Sub- Fw: Stench 

For your information 

- Orialnal Message - 
From: 6mtt tarsm- 
To: 8H04 ; Bob Wlll iams 
Sent: Saturday. AOril22, 2006 9:15 PM 
Subject: stench ' 

Oentleren, 

Brett & Muk 

-i;yw;I m:i!T. 981 . -T.R-ul 

TOWN000076 

http://3wrarouDQcox.net
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rage 1 or 1 

charlie hernander 

From: 
Sent: 
To: charlie hemandez 
Cc: Wllliarn Kenning - ENVX 
subject: Odor Complaints 

Ken James - ENVX (KJames~~lI.maricopa.gov) 
Wednesday, March 09,2005 329  PM 

Charlle, 

I have 1 ~ ~ h 6 d  a complalnt about d o n  wmlng from ebet  menholes in the vldnlty of 1065 butder Dr., primrily 
in the mornings en$ evenings. 

Are these manholes sealed and do they have a carbon canister? 

Does the Thbgard system have chemicals and I8 k opera~ng properly'? 

Pleese inve3Ugate whether the rnomlng and evening occumnw of odors corresponds wlth IIR station pumping 
cycles. 

Please respond ASAP. 

Z@n James, E E 
Maricope County 
Environmental Sewices Department 
(602) 506-6414 

4/24/2006 

rrn n r r t r 7 1  hr7-1 



charlie hernander 
__- 

From: Brett  Larsen [Agentlarsen@COx.netj 
Sent: Friday, Aprll21,2006 5127 PM 
To: 
Subject: Fw: ODOR AGAlN 

charfie hamand=; BHOA; Bob Williams 

We invite anyone who would like to v d f y  that the stench on Boulder drivs h front of 
our home atill ercirts as we mite ma, 
Nobody h a  bean by t o  fix the problem 8ll  day. fit hast lut tkna it ''onlynl took 5 
hours to get moIIufop6 to seal the manhole when we notified the Envko Tea people who 
ware dumpfng W e  the murholet. 

Brett & Mark 
1045 Boulder Dr 

-- Original Message - 
From: Brett Lars en 
To: charlle hernandez ; BHOA ; Bob Williams 
Sent: Friday, April 21, 2006 7:05 AM 
Subject: ODOR AGAIN 

There Is mewcr odor again thir rnonWgS It rinks in the uoMd  ut homo as I write 
tu. 
&y idet when thir + end????! 
Brett Larren & Mark Hirrt 
1045 Bonlder Dr. 

4/24/2006 

rra-n crl!ar.a hc7-1 

TOWN000078 
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charlie hetnandez 

From: Brett Lamen [AgentIanen@qcox.net] 
Sent: 
To: chartle hemandm 
cc: Bob Willlams 
Subject: Re: ODOR AGAIN 
Follow Up Flag: Follow Up 
Flag Sbtur: Red 

Friday, April 07,2006 737 PM 

Charlie, 

W e  have odor sgab tonight rime about Z: 1Spm. 
I'm glad that you welcome om letting you know, but after all thsre yeua, ft's ~atkrg 
vexy throme to #till have to report on thb problem. 

Brett Laxsen 
1046 Boulder Dr. 

--- Orlglnal Mewage - 
Zrom: charfie hemandez 

Zc: IB_" -3tvw,  IiemsI 
30nt: Tl\ursday, Aprll06,2008 8:35 AM 
Subjock RE: ODOR AGAiN 

Dan, please recheck this section of manholes today, also Increase the Thloguard to see If It helps. 

4 Brett, we are checklng Re manhole seals and will adjust the Thloguard feed to see if it helps. Please keep 
.he emalls coming, the mom Information the better. 

Zharlle 

From: Brett L a m  (mal~Agentlm@coK.netl 
hnt :  Thursday, Aprll06,2006 7:OO AM 
lo: W t E  r m m  
Cc BHOA; Bob Willlams 
W b W :  ODOR AGAIN 
lmportsrma: Hlgh 

The mewex odor Ir back again thie momhg, Tim mrnhols aw008 from our home 
seems aat to have been ~~mptstrly 8ul.d h m  the other h y .  

pan Scbanarnan,' P . )  rQ: *BM ~a 

I 

Brett m e n  
If The Agent You Cur Trust" 
1st vsll bdty Pmfessionrls, trc. 

www.luturarealtv.com 
602-526-9410 

4R4l2006 

I T O - f I  C C f T P J  hC7-I 

http://www.luturarealtv.com


From: 
Sent: 
To: 
cc; 
Subject: 

Jenny Roberta Iaz)en@hotmell.com] 
Thursday, April 27,2006 7 5 9  AM 
dan.schanaman@algonquinpower.com 
charlie.hernandezQalgonquinwetet.com 
RE: Sewer smell 

Dan - thanks for the update and also looking in to  t h i s  - Jenny 

---- Original  Message Follows --- 
From: "Dan Schanaman" <den. echanamanaalgonquinpower. cow 
To: "Jenny Roberta" <azjen@hotmail .Con> 
CC: "Charlie Hernandez" <charlie.hernandez@algonqufnwater.cOm> 
Subject: RE: Sewer s m e l l  
Date:  Tue, 25 ~ p r  2006 12:57:34 -0700 

. .. 

Hello Jenny, 

I ' m  sorry that it has taken me so l ong  to qet back'to you and Charlie about what I found 
the day t h a t  you sent t h e  e-mail. 
I found several of the manholes not sealed correctly and because o f  the low flow On 
Staghorn there was a l a rge  build up in the main, I had the main hydro-vacced the n e e t  day 
and the  manholes sealed a g a i n  properly. 

Dan 

----- Original Message----- 
From: Jenny Roberts [ m a i l t o :  azjenehotmail .corn] 
Senti Tuesday, April 25, 2006 8 : 5 0  AM 
To: charl ie .  hernandezlalgonquinnater. corn; 
Dan. Schanaman@algonquinwater. corn 
Cc : spur group@ cox. net 
Subject: RE: Sewer smell 

Hi Charlie and Dan, 
I am wondering if the  lines W B m  checked out and if anything was uncovered? 
thanks 
J e M y  
p . . ~ .  I have not noticed the problem s ince  wri t ing  t h i s  email 

---- Original Message Follows---- 
From: c h a r l i e  hernandez <charlie,hernandez0alqonqulnwater.corn> 
To: 'Bob Williams' cspurgroup@cox.net>, 'Jenny Roberts' <azjenQhotmcril.com>, 'Dan 
Schanaman' <Dan. Schanaman@algonquinnater . con0 
Subject[ RE: Sewer smell 
Date: Thu, 06 Apr 2006 08:42:18 -0700 

H i  Jenny, 

I bave been thinking t h i s  one over, it's an odd situation you have, I do not think i t ' s  a 
Black mountain problem but 1'11 have Dan check the line8 i n  your area for r e s t r i c t ions  i n  
the 6ewer line. 

Charlie 

----- Original Message----- 
From: Bob W i l l i a m s  [mailto:spurgroup@cox.netl 
Sent: Wednesday, April 05, 2006 2 : 4 3  PM 
Tor Jenny Roberts 
CC: c h a r l i e  hernandez 
Subject: R e :  Sewer small 

1 

/ro-n rc/7r,J hC7-I 

TOWN000080 
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charlie hernandet 

From; Bred Larsen [Agentlsrsen@wx.net] 
Sent: 
To: 
Subject: Here we QO again 
Follow Up Flag: Follow up 
Flag Status; Red 

Monday, April 24,2006 130 PM 
BHOA; Bob Wllhams; charlie hernandez 

Marilyn Courier 6 I were just ontrride of my home speaking with a contractor when 
iha sewe~ atench came by. 
Last night was better Uun the two predoun night8 so I thought the rtllLLbolb WEB 
covered by Chulkr who said he m u  coxning over hknsdfto ded with it. However, 
Mark told me 801neoZm n4w from the sewer coxnpurg r ~ a i  here earlier today. I've ju@t 
come over from the manhob licr011 fhe street and ahort of someone rtiukWj a meen 
plastic g b e  in om of the hole0 uourui the manhole, the thipg appears not to be 
sealed. 
Ilr rlwayr rmergone b lnpitsd t o  me & axwl l  forthemdmm what'. gwhg on w once 
.pain we need thi8 t8ken c u e  of. 
I mnQr what the going rate is for wwer system m o p f t o ~  ledcer-thoy mure are  

PI to do it fOr.thom for 8 p a t  P X k C S c  

h t t  & Mark 
1045 Boulder Dr, 

4R4l2006 
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